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METHODS AND RESULTS IN MODERN THEOLOGY. 


By the Rev. W. E. Collins, M.A. 
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AT the present <lay there is no speeud tomleney to luake a confusion between religion and theology ; 
JLJL on thc3 euntrary, it would seem that wo are almost too ready to conclude that they may be re- 
garded as entirely distinct. From one point of view religion has recently been detined, by Professor 
William James, as “ the feelings, acts, and experiences of indindual men in iheir solitude so far as they 
Religion themselves to stand in relation to whatever llj^y may consider the Divine.*’ 

and From a rather ditl'erent standpoint, Matthew Arnold has defined it as morality touched 

Theoiogy, emotion”: a detinition which is felt to be unsatisfactory unl(‘ss it denotes morality, in 
the laj‘gest sense of that inu(?h misused word, as traced hack to and springing from the motive power 
which gives it ])irth, viz., the devotion of a ])ersonal being (o tluit which is recognized as the end of 
conduct and tlie goal of aspiration. Theology, on the other liand, is the study which deals with what 
is known, or assumed to be known, of that end and goal, both in its essential nature and in all its 
relations with conduct and being ; in a wor<l, it is the science of the Divine. Ileligion and theology diller, 
therefore, both in idea and in scope. It may indeed he cjnestioned wh(ither they i^ver aie or can he 

entirely separable : many would contend that a theology of some kind, more or less delinitc or indefinite, 

is presupposed in all religion, at any rate imjilicitly. But tlmse who repudiate the one would resent, 
and u(^t niinaturally, any assertion (jj; iiiiplication that they had thereby abandoned the otlier; and 
altliough it is possible that the temlcncy of to-day is to separate them overmuch, at least it is clear that 
they can in no sense he ideiitifiej. 

But there is another distiiicti(»ii which must not be lost sight of ; viz., the distinction between 

tlieology in a iianower and theology in a wider sense ; or better ] perhaps between tlie faith itself and 

Faith intellectual embodiment in a theology. The faith itself declares the relations existing 

and (or believed to exist) between religious people and the object or objects of their religion. 

Theoiogy. huinau mind is such that these relations must inevitably find their expression in 

certain statements or propositions, which in turn must take Llieir place side by side with the remainder 

of our intellectual stock in trade. Hence arises a developed tlieology. The Christian faith, to which 

from this point we confine cgirselves, represents certain truths in the spiritual universe and states 
certain historic facts, or what are believed to be such; theology endeavours to correlate these with our 

other knowledge. The faith itself is common to simple and learned : theology is primarily a domain of 

the intellect. Tlie faith ^annot be saiil to change, generally speaking, excepting in so far as its 
adlierents enter in course of time more or less fully into the depths of its meaning ; there is a sense in 
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which it^must be said that llieolugy, like natural science, is always changil^^ l\)r theology is the 
attempt to ei^press this unchanging I'aith in the terms of philosophj/and to embody it in a historical 
and logical system ; to correlate it with the facts of lih* and the highest knowledge and thotight of the 
day ; to apply it afn*sh to the satisfaction of human aspirations in the light of ever-varying circum- 
stances. ^'*0 ;jccoiiipli-li this end, it becomcvS of necessity subject to the dominant intellectual methods 
and proces.ses of the^day, and it absorbs or makes use of such material as is current in its day. lly 
applying itself to the resolution of problems which are always changing, it systematizes itself in a sliape 
which has reference to cireumstanees which are merely transitory. P»y bracing itself to meet new modes 
of thouglit which would cut away the groiiiiti beneath its feet, or discoveries which threaten to demolish 
its former presuppositions, it learns to l)reathe more freely and to^aecomraodate itself to ampler (juarters, 
only to find in time that these likewise must be vacated, and that there is yet more beyond. The 
theological dilUculties of one generation furnish the theological armoury pf the next: the apologetic of 
one age is tlie basis of the scepticism of tlie age that follows. ^ 

Theology must then of its very nature he constantly modifying its allirmatious, constantly shifting 
its ground and changing its centre of gravity. It thrives by submitting to new laws. 'It grows by the 
Theology of new facts, by the assimilation of ways of thought at first strange to itself, by 

ever tlie dcvelojniieiit of its latent power and the manifestation of its inherent truth under tlie 
changing. necessities. It is preserved from stagnation and death by the confession, or 

at least the repudiation, of its own mistakes ; by the rejection of ways of thought which have grown 
old, of antiquated theories and exploded facts which it oik'c accepted in common with every form of 
human thought ; by the retracing, sometimes frankly acknowledged, more often concealed and disguised 
or not even recognized, of its own footste])S. Above all, it lives and flourishes whenever, and in pro- 
jiortioii as, it learns to enter afrtish into the moaning of some element of the Christian faith : whenever, 
in the words of the Master, some scribe instructed unto the king'iom (»f hcavcir’ is enabled to '' bring 
forth out of his treasure thin;»;s new and old.'* Christian theology, in a word, seems alwayvS to he on 
the losing side, and yet it always comes out without loss in the long iiin. That this is so is the result 
of the fact that there iSviii it one element which is always dying, and one which never dies. For, as 
Dr Cioorge Salmon has sai<i : Every union of philosophy and religion is the marriage of a mortal with 
an imiiiortul ; the religion lives ; the philosophy grows old and dies. When the philosophic element of 
a religious system becomes ;uiti(|uated, its exidanations whicli contented one ag(! become unsatisfactory 
to the next, and there ensues what is spoken of as a conflict between religion and science; whereas, in 
reality, it is a cunllict between the science, of one generation and that of the succeeding one.” 

That such a change is continually going on in the theological thought of every age is a matter of 
constant observation. It is impossible to glance through any substantial theological writing of a former 
century, say the fourth, or tlie sixteenth, or the eighteenth, without finding that, although there may be 
much that at fuicc appeals to the modern mind, there is even more which no longer does so. Of thp latter, 
there may indeed be some elements which would he useful as correctives, simply because tlicy deal, from 
a point of view other than our own, with that which is common to us and to tlieni. Hut there will prob- 
ably be much more which, owing to the fact that it is moulded in accortlance with the presuppositions 
and tlie theories of a former day, has now' come to he evacuated of all possilde meaning for us. In fact, 
its analogies with the philosophical and other writings of its own day, even with those which are nun- 
religious, or even sceptical in tone, are in some respects closer than with those of modc^ni theological 
w'ritings. Theology has shifted its ground : it has given way on all hands. Again and again it has 
renounced pretensions whicli were once made on its behalf with the utmost boldness ; and it has been 
content to learn its own lesson at the feet of philosophy and natural science. And yet few thoughtful 
men w'ould say that theology has become enfeebled as the result of tb3 process. It has learned to 
submit to certain limitations indeed, but limitation is not always loss. The theologian may claim that, 
in the process of restriction within the modified intellectual content of the age, theology is continually 
being maintained in its proper sphere, as supplying the clue to all life jv id being — that clue which 
alone gives meaning and purpo.se to a woild which w'ould otherwise be without any real significance. 
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Causes of the Change whirh has come over Moderyi Tluology, 

Seldom, if ever, hal a greater cliaiige come over the theology of any age than that which was 
observed in the last sixty or seventy years of the nineteenth century. . At#the beginning of that period, 
as Dr J. B. Mayor has said, “Theology was the repetition of the formulas of the fouith Snd sixteenth 
centuries ; every word of the BiUe was divinely dictated, ci|ually^ important aivJ cqtially inftilHble ; 
[mmaii reason was out of place in the sphere of religion, which consisted mainly in emotipnal utterance? 
or ritual ol)3tTvance ; the operation of Divine grace was limited by the recognition of the three Orders 
-aiid of Apostolical Succession, or else by the assurance' of conversion on the part of the individual; art, 
science, politics, and social life belonged^ to the w’orld, which was either forbidden ground, or at least so* 
full of snares as to make it hazardous for the ordinary Christian to venture upon.*' As late as 1848, 
when Robertson of Brighton s^fid that one of the duties of the library committee of a Working Men’s 
Society was to furnish •books of amusement, he was greatly sneered at. “ Many well-meaning and 
religious persons said I hail forgotten my place as a clergyman in speaking of works of fiction as fit for 
labouring men. llicy were shocked and startled that 1 dared to reckon it a matter of rejoicing that 
there is a moral tone in- that well known publication which is dedicated to wit and humour, or that 1 
even named it.” Many changes, both religious ainl theological, liave come about since then. Old land- 
marks have been removed entirely ; phrases formerly all-powerful have ceased to have any meaning for 
us ; old watchwords, such as verbal inspiration, substitution, c.xperimental religion, and the like, have 
been evacuated of much of their force. On ihe one hand, there has sprung up a widespread feeling 
which is not so much anti-religious as unrcligious, but which is at any rate frankly untheological : and 
its results are to be seen on all sides, in tlie decay of church-going, the decrease of Bible-reading, the 
non-observance of Sunday, and the like. On tlie other hand# there has been, not only in tlie British 
T.slcs but oil the mainland of Europe, a decided increase of religious earnestness, which has shown itself 
(•.spc'c iidly ill the direction of a very notable “ Oatholic reviv«il.” MeSnwhile, the conllict l)et\veen 
religion and science has gone on, and neither has been a loser by it. One thing after another has been 
tlenoimcod as absolutely contrary to the Christian faith : in course of time it has come to be a house- 
hold word to us, and yet the faith is none the w'orse for il. Nevertheless, it would be hard to imagine 
a change more far-reaching. 

The causes whic.h have led to this change are not far to seek ; nor have they influenced theology 
alone. For it is in fact part and parcel of the change which has come t»ver all human life and 
thought ; aud the causes which have revolutionized every other activity of tlie human mind have not 
left theology untouched. An attempt must be made to summarize them here, difficult though it is, or 
impossible, to summarize them completely. 

(a) First iu order must be placed the widespread Romantic Movement which, socking its inspiration 
in the !lrt ami literature and the ideals of the Middle Ages, has recovered and reereattMl for us 
conceptions of beauty, truth, and fellowship which had almost died out of our conscious life. 

At times it has been erratic and extravagant ; it has degenerated at times into the barrenness Romantic 
of » mere mediaeval eclecticism. But nothing could have been further from its normal 
character than this. As a whole it has been eminently sane and clear-sighted ; and Coleridge and 
Shelley, Scott and Southey, Blake and Ruskin in England, not to speak of even greater leaders 
elsewhere, gave a new tone and a new direction to men's thoughts. Its influence has by no means 
passed away yet. Nowhere has it been more conspicuously felt than in theology ; and the Oxford 
Movement, with its watchword “ Hear the Church,” was but an exemplification, though by far the most 
conspicuous and fruitful oue, of a process which infused new life into the Catholicism of France, which 
for a time deeply affected the Lutheranism of Germany and Denmark, and which even touclied orthodox 
Russia in the persons of Khomiakoff* and others. 

(J) Hardly less important in its influence upon theology has been the great social movement 
of modern days, which hail altogether inverted, so far at least as words are concerned, our sense 
of the relative importance of the individual and the society ; which has given us both the conception 



PREFATOUV ESSAY 


(b) The 

Social 

Movement 


of “ soliglarity ” ami the word by wliich to exjuesa itj which has deepened our sense of the corporate 

life of the Istate, and enabled iis once more to speak the language^ of Aristotle’s Politics. It is easy 

to exaggerate the iieniiaDent, or even tlie temporary, *eHects of sifbh a moveuftiib as this; 
and nothing is more certain tlian that human nature does not eliange itself when it adopts a 
new Jorm of speech. lUit the fact remains that human life is largely dominated by great 
ideas ; and, howevt^r transitory the victory may prove to be, modern political history is, more largely 
than anything else, a record of the triumplis of the new social creed in a succession of peaceful conllicts. 
Here again theology has been largely inlluenced by what it at first regarded with the greatest suspicion, 
ami indeed has foiiml in it a revelation of its own teaching; for the conception of the relation betweeju 
the society and the individual finds at once its source ami its ^Jiost cdiiiplete fulfilment in that of the 
Body ami its members. The results are to be seen in the liberal movement in Fraiuie which centres 
round Lamennais and his friends, and in that which for a moment seemud likely to place Pope l^ius JX. 
at the liead of a united Italy. They are to be seen in the early Christian yoeialist niovement which had 
-Maurice and Kingsley and Ludlow for its leaders, and in the more developed movements of later days ; in 
the xefil for social work which has taken hold of all the churches ; in the remarkable revival of devotion 
to the ideals of St Francis of Assisi in our own day, the full results of which arc perhaps stilj to be 
s(‘,en. Above all, they have left tlieir record, and find their inspiration, in the larger realization of tlie 
fellowship of (lod and imiii in the Body of Christ which runs through modern theology. One striking 
instance of the change may be given. Cardinal Newman has declared in the Apologia that from his 
earliest days he had never had any conviction so strung as “ the thought of two, and two only, supreme 
and luniinoiisly self-evident beings, myself and my Creator.’* In Tlic Gospel of Life and clscwliere the 
late Bishop Westcott, with the words of Newman in his mind, has expressed his firm convicaion that 
they do not exhaust the tnitli, ami that^man is or may be conscious of three self-(ividcnt final existences, 
Self, the World, and God. PVrhaps each writer may be held to have e-vpressed accurately the view 
most generally current in the* period during wdiich he wrote. 

{c) Still more profound ami far-reaching has been the change whicli has come ovm* all human 
thought as the result of the bursting of the bonds of eighteenth-eenluiy jdiilosophy on the one hand, and 
(c) Philo- great discoveries of modern science on the other. As regards the former, thought has 
Sophy and been delivered from the deadlock of a method wliich in reality involved the denial of the 
possibility of allirming even phenomena; thus the way was opened for a new pliilosophy, 
wliich was given to tlie world by Kant in his Transcendental Idealism, As regani3 tlic latter, partly 
by its actual discoveries and still more by its majestic inductions, it has altogether overturned unr 
preconceived ideas of the life-history of the world, and placed before us a larger and more unitary con- 
ception of it than had been possible since the revival of beaming. After years of rejmdiation or jealous 
suspicion, both philosophy and science have at length been allowed to deliver their message for the 
theologian. Hegel, Lotze, T. H. Green, and James Martincau have remodelled our religious philosophy, 
Coleridge and Maurice have linked it with history and brought it into contact with practical religion ; 
and if for a time theories based on the metaphysics of Sir William Hamilton, such as those of Mausel, 
still prevailed and were made use of as a valuable bulwark of a traditional theology, further consideration 
has made it plain that their basis and their inevitable outcome is wliat is now known as agnosticism. 
Again, thoughts derived from natural science have been introduced into theology, to the great bem^fit of 
the latter. The ideas of evolution and development liave been found to acquire an even fuller meaning 
when viewed in the light of the New Testament, e.g., in the light of the teaching of St Paul as to the 
destiny of “ the whole creation.** Little by little they have permeated all theology, delivered it from 
some of Llie survivals of eighteenth-century deism, aiid given form and life to much that was other- 
wise meclianical and shapeless. ^ 

{d) Nevertheless, the new ideas seemed at first sight only to emphasize a divorce between “ pro- 
fane ** and “ sacred ’* learning which had already become apparent On the one hand, conflict couhl only 
be avoided by keeping the two carefully separated; on the other, physical fecience was rapidly enlarging 
its ground. Moreover, such a segregation of sacred learning could only mean stagnation and ever- 
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increasing unreality. Against this the protests have been almost incessant ; in fact, one of J^he most 

salient features of the theology ofHhe nineteenth century has been its constant effort afldl* reality and 

entire intellectual sincerity. It is this absolutely fearless honesty and freedom in dealing 
with the Bible which made Maurice's Patriarchs and Lawgivers (1851) and Proph:ts 
Kings of the Old Testament (1853) such a revelation in his own day; and afthough they weje of Liberty 
published so many years ago, these qualities make them valuable still. The same thmg is 
true, in some measure, of J. It. Mozley's Jtvling Ideals m Early A{fvs (1876) ; and in a far 
larger degree of Seeleys Ecce Homo (1865), with its strikingly fresh preseutiaeiit of the work and teaching 
our Lord. Tlie real importance of Essays and lierUws, which appeared in 1 860, arises from the fact that 
they were “ an attempt to illiistftite tlie advantages derivable to the cause of religious and moral truth from 
a free liaiidling, in a becoming spirit, of subjects peculiarly liable to suller by the repetition of eonveniional 
language, and from traditional, methods uf treatment.” Their permanent value as actual teaching is not 
great, but their real imp<jrtanc(} may be gauged by any one who will read them in the light of to-day, and 
then consider the outcry which they occasioned on their first appearance. And their significance as a land- 
mark ill theolo^ may be appreciated by ('.omparing them, both as regards method and scope, with the 
essaysjn Lax Mandi^ which appeared in 1889 as the outcome of a “conviction tliat the ei)och in which 
we live is one of profound transformation, intellectual and social, abounding in new needs, new points 
of view, new questions, and certain therefore to involve great ( hauges in the outlying departments of 
theol(\gy, where it is linked on to other sciences, and to nocesi=^itate some general statement of its claim 
and meaning.” Or they may be compared, again, with the essays in Conientio Veritatis, which appeared 
in 1902 and represents a much more markedly “liberal” standpoint. Such a comparison will suggest 
the inference that the tread of thought during the intervening period has been deciiledly constructive 
rather than destructive; that, however much it may shrink from over-delinition, its tendency certainly 
cannot be described as untheological ; and above all, that it centres more whole-heartedly than ever about 
the Person of Christ. , 

(r) This temper of free and candid examination has gone hand in hand with one of rigorous analysis. 
That tliis siiould have been so was but natural. When the bases of our knowledge in other spheres 
were being tested and overhauled, theology could not reasonably be held exempt from the Scien- 
same process. Nor could a merely eeclesiastical disintegratifm and reconstruction he judged tific 
Rullicieiit. It was not enough that theology should overhaul its own fabric and reshape 
itself in accordance with its own presuppositions : its historical bases must be tested by the same 
rigorous methods which were employed elsewhere. And this is precisely wliat was done. The Bible, 
the creeds, and the institutions of the Church were placed on tlieir trial; tlie accretions of ages were 
torn away, with more or less of skill and discrimination as the case might be. Christianity itself was 
cast into the crucible, and this not at the bauds of indifferent or hostile unbelief but, on the whole, of 
precise and rigorous scientific scholarship. So much at least is clear to us now, for we are far enough 
away to see things in their true proportions. If there was mucli a priori reasoning, if many of the 
negative conclusions which wCi’e arrived at were inevitable in view of the assumed premisses upon which 
thqy really rested, there was surprisingly little of definite or conscious bias against the Christian faith, 
ready as people were to think otherwise at tlie time. Even when the conflict waxed fiercest, defenders 
and assailants of the received views were alike fellow-students ; and Bishop Westcott has left it on 
record that he had often learned more from those with whom he disagreed most fundamentally than 
from those with whom he found himself in agreement. The methods adopted were those of rigorous 
analysis, which only became more exact and more scientific as time went on, and as the principles of 
historical and textual criticism came to be belter understood. Moreover, the very eagerness with which 
the evidence was scanned ledP to the discovery of fresh evidence, which has often served to clinch the 
matter in dispute. The scholars of many nations have contributed their quota ; and if it be allowed 
that Germany has done the lion's share of the work, exhibiting the most searching analysis aiid the most 
brilliant conjecture, it may fairly be claimed that the best Britisli scholarship excels in soberness of judg- 
ment ai^d scholarly completeness. The period of conflict has been prolonged and arduous. Little by 
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little the inquiry may be said in a measure to have worked itself out. Not, indeed, that Jliuility has 
been reacheS upon all or even upon most of the points involved ; b^t, at least, certain tangible objects 
have been compassed, and certain tangible results have been obtaim*d. Theohjgical science \fould appear 
to have reached its limits for tlie present in certain directions, and to be teiiuing towards fresh di^velo])- 
inents in others. Jt may tfierefdre be possible to take stock of some elements of our progress as it 
would hardly have been some twenty years ago, and also to note and record the character which has been 
imj)ie8scd upon the thcology of the present day itself, as the result of this period of disintegration and 
growth. 

The (Jharnrfrrisiic Forw of Moilrrn Thmlofjfi. 

To speak first of the latter. Ilriclly, the great change which has «i:)ine over theology itself, during 
the period under review, may be sunimed up in the formula, “ lUick to history.” Theology has become 
The historical. Its chief evidences are, and must ever be, those ^hich appeal to the eoiweicnce ; 

historical but it has become histori(ial in such a sense that it can he both studie^d and taught historically 
method. students of varying faitlis, as is at the present time tho case in the new Tfiiiversity of 
London. It has become historical in its methods to a quite unprecedented degree. •I'hat this sliould 
ho so is inevitable in an age which lias so greatly enlarged our knowledge of the past, and has j^mired 
forth upon the theologian a continual stream of new documents and other evidence, which could only be 
interpreted, or correlated with our existing materials, by historical methods, and which relleet back a 
flood of light upon those materials in the x)rocess. In the.se circumstances, theology has of neccs.sity 
become largely liistorical in its methods ; to such an extent irideetl that almost all the more notable 
th(‘ological literature of recent years has partaken largely of that character. It woulti not of course be 
true to say that a priori argninenls have altogether lost their ground, or that dediicl-ive reasoning lias no 
longer any place in theology ; such a thing would obviously be impossible in a subject whicli deals so ' 
largely with matters which depend in the main upon the testimony of the individual consciousness, and 
which arc not capable of imr^iediate verification by actual experiment. Ibit the fact remains tliat. in 
theology, as distinguished from religion, tlm inductive metliod has (ome to precede and to underlie all 
else ; and, so far as theology is concerned, the inductive method is the liistorical method Here, at any 
rate, there would seem to be true and, it is to be hoped, permanent progress, and not m(3rely a temporary 
phase of evolution. Most of the mistakes of theology in the past have resulted from a rooted habit of 
building hypotheses upm insufficient or unverilied ])reiuisses, of failing to test alleged dev(‘lopments 
rigorously enough by a reference* to the foundations upon wliicli tliey profess to be based. The time has 
come for the« adzing to give place to careful inquiry. The facts must be made to yield up their own 
evidence, and they will only do so as we learn to study and to interrogate them aright. In other words, 
the historical meihod is the proper and scientific method in theological study. And regarded from this 
point of view, our i)rogress in theology falls into line with progress in other studies. Sir Frederick 
Pollock has pointed out. in his Ifi.sfnrt/ of the Science of Pnliticft, that in the century which has passed 
away, progress in physics, indeed in iiattiral science generally, meant a fuller realization of the great 
principles first enunciated by Newton ; that i)rogi'ess in philosophy meant “ Back to Kant,” and in 
politics " Back to Aristotle.” In like manner it may be said that progress in theology means Bj,ck 
to history.” 

But it is not only as a method of accurate analysis tliat the theologian has recourse to the historical 
method. He does indeed make use of it in this way, as a means of delivering himself from the futility 
of baseless theorizing. He avails himself ot every means at his command — exact linguistic 
and textual study, the method of survivals, and the comparative method — he seeks every 
sidelight that is offered by archieology or political history, by ethnology or physical geography, 
in order that he may get at the actual facts. P»ut that is not all. History means more to the theologian 
than it did. It is more to him than a kind of prolegomena to a religious philosophy ; it is more than 
the determination of a basis for sound reasoning or unassailable generalization. To the theologian of 
to-day history is, as Hr Fairbairii has said, “ a continued creative process (Juie to the continued, though 
conditioned, activity of the original creative Mind.” To him the facts of life are not sosnething 


•*Back to 
tistoiy. ** 
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cxtraneofis which must be stripped off before he can penetrate to certain divine realities ; thejj" are in 
themselves a revelation of those I'^jalitics. To him religion finds its highest expression n(ft in hunmn 
thought, buUin human li|^, , 

This new reverence for human life, and for life in all its forms, is of course based upon a tlieologiral 
motive. It is the outcome of a fresh icalization of the cosmic significance ol Christianity it*^clf, as being 
in its essence, in Bishop Westcott’s words, neither a philosophy nor a law, but a Person, and a Life. 
“ Christianity aimounocs in the plainest terms a vital union of the finite and the infinite as the funda- 
mental Gospel. In the brief phrase, 'The Word became flesh,’ the opposition and the reconciliation, the 
difference and the union in one Person, of Being'eternal and temporal is set forth not as a sjieculation 
dr as a thought, but as a liistoiig event.” From this point of view^ Christianity claims to be historical 
in an unique sense. “It was preparetl for by a long national development, into which the typical 
elements.of the ancient world entered as contributory forces. It is summed up in the facts of a divine* 
human life. It has been, and still is being, wrought out in the slow and unreturning life of a society.” 
In other words, from the standpoint of to-day the (diristian religion centres more than ever in the 
Person, rather thun in the teaching of its Founder, and Christian theology centres in the Iiicarnatiuii 
(which potentially includes all else) rather than in the Atonement. That this is so will not l)e doubted 
by any* one who will consider the general character of the theoh^gical literature of the last forty or fifty 
years. It is concerned with the history and the Person of Christ to an extraordinary degree. Never 
before, as has been pointed out by Dr A. J. Mason, were there published feo many professed Lives of 
Our ].or<l and hooks hearing immediately on that subject; never since the days of the great Greek 
fathers was the Incarnation, both in itself and in its Ix^aring on life and conduct, the subject of so iniu’li 
thought and study. The problem of the Synoptic Gospels and their relation to St John, upon which so 
onuch excellent work has been done in recent years, derives it-s whole interest and impoiiance from the 
fact that it aims at bringing us into an even cdosor contact with Him. Ami thus it may he said that 
the theological watch w^ord, “ Back to history,” really amounts to “ Back to (Jhrist.” 

Some ElemenU of Thtologiml Proffress in Rinnit Ytar.^, 

We turn now to the consideration of some particular elements of the theological progress of recent 
yeaFwS. Here again our examination can only he partial and fragmentary; w’e can do no mo!(‘ th.m 
attempt to indicate results in outline, the full nature of wliich must be sought elsewhere. 

1. Christimiity and other Beli^jioiis, — The time has long passed away when it w’as possible for the 
theologian either to disregard every other religion but that of the Hebrews, or to legard them simply as 
so many forms of error. A faith which demanded for itself cxcej^tional treatment or (‘^elusive ^ 
consideration would have thereby put itself out of court, so far as scientific inquiry is (!on- t)anity and 
cerned. Such a thing would indeed have been im])ossible at the present <.lay, when the researchc.s other 
of such scholars as Tiele, de la Sanssayc, Wait/, Max Muller, Katzel, de Quatrefages, Tyler, 
and Frazer have practically opened to us a wholly new world of religious knowledge?. Modern Christian 
apologetic is based in this respect not upon the ignoring of other religions, but upon a presentment of 
them in their right relation with Christianity. In this view, they are so many i)artial and lyf*ical 
representations of the truth, whilst Christianity, which is “ the Aljsolute Religion,” alone fully satisfies 
the craving to which they all bear witness. It has been drawn out by many w'riters, but nowhere more 
Jibly than by the most recent of all, Dr A. M. Fairhairn. In his Philosophy of the Christian Pe/iyion (1902) 
he has endeavoured to show that “ the conception of Christ stands related to history as the idea of God is 
related to nature, ie.y each is in its own sphere the factor of order, or the constitutive condition of a 
rational system”; and that “the Son of God holds in his pierced hands the keys of all the religions, 
exj)lains all the factors of their being and all the persons through whom they have been realized.” Nor 
is this relation between Christianity and other religions to be discerned only in their general character ; 
it may be seen also in particular institutions. Of these there is none which so well illustrates this 
fundamental solidarity of religion as that of sacrifice, the full significance of which was first set forth by 
the late Professor Robertson Smith. It was, he showed, the life, not the death of the victim that was 
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signifie^l by its immolation; arul this immolation was always accompanied by a sacrilicial feast,* in which 
others p:irfi)ok besides the offerer. In fact so essential was tlii^ participation that evon a private 
sacrilice was nut complete without guests, and the surplus of sacri/ieial Hush wiis not sold blit distributed 
freely. Tims “every act of sacrilice expressed the idea that man docs not live for himself only but fur 
his fellows/* ajul the fumlamental idea of the sacrifice itself is that of “communion between the god and 
his worshippers by the joint participation in the living flesh and blood of a saerifieial victim.” 
Dr F. B. Jevons can liardly be Said to have over-estimated the significance of these facts when ho 
summarizes them as follows : “ The whole human race for tliousands of years has been educated to the 
ef>nceplion tliat it was only through a divine sacrifice that perfect union with God was possible for man. 


. . . Of all the great religions of the world it is the Christian Church atene which is so far heir of all the 
ages as to fulfil the dumb, dim expectation of mankind; in it alone the sacramental meal eominemorattis 
by ordinance of its founder the divine sacrifice which is a propitiation fc^r the sins of mankind. • 

2. The Doctrine of God. — Tlie change which has come over modern tljcological tliouglit in tlii.s 
respect is must marked. It has been pointed out by My A. W. Robinson that the dominant conception t.)f 

2 The theology was until quite recently, as it had been since the early part of the efgliti^eiith century, 
Doctrine the Moral (Jovernment of God. To this all else was subsidiary, and the attributes of ( Jod 
ofOod. 'vvhi(fii were most dwelt upon were such as were most directly connected with it. Law w’as the 
cx[»rcssion of Ids will : reverent submission and obedience were the right attitude of luninm beings 
towards him, and all else drew down upon itself the inevitable penalties due to a broken law and an 
outraged holy will Now all this is altered : tlicology has rediscovered the great cardinal truth (d the 
Fatherliood of God, and learned to see in it that upon which all else depends. This of course is ])Ui(* 
gain; hat it has not been achieved without loss. Our age has seen at the same tiniu “a widesjircad 
weakening of the meaning of Law.” We have a mucli greater realization of the universality of it.'^ 
operation, but have largely lost the thought of a personal Will behind its manifestations; and law has 
Come, to be interpreted to us^as only the inevitable sequence of evcuits. This has greatly weakened the 
sense of sin amongst us, a fa(rt which may be discerned in the absence of the note of severity in most of 
our moral teaching. Thus the thought of fatherly love has often been eviscerated, by the annihilation of 
those elenuuils of moral uprightness jiiid holy sternness which are really essential to it. And tlms tlie 
idea of the Fatherhood of (5od has been whittled away into one of mere good nature. 

3. The Doctrine of Jesus Christ, — 'Fhe fresh realization of the Fatherhood of God has brought with 
it a fr(*sh realization of the meaning of tlie Incarnation. It was not arbitrary. There was already in 

3 Doctrine nature something cognate to the divine, of which the Son of God could take hold ; 

of Jesus ami in doing so, he was fulfilling that which was foreshadowed for man from the first. 
Christ. Accordingly, as has been said already, the Incarnation has once more taken its place as being, 
rather thun the Atonement, the central point of Christian doctrine. In fact, although there has been a 
constant development of thought and not in any sense a mere retrogression, that development has mani- 
festeil itself in a return from the characteristic standpoint of Latin theology {i.e., that which had its first 
home in Roman Africa) towards that of the Greek fathers. The former was largely man -centred, the 
latter God-centred. The former started from the point of view of human duty, and concerned itself too 
exclusively with the problems of man's nature and destiny; the latter started from the primary 
revelation of God's relation to man, as made known in concrete facts and witnessed to by every liumaii 
aspiration. There can be no doubt that (,’hristian theology in the West, where alone it has been a 
vital force in modern days, has been largely moulded by the former ; and not less so in the North than 
in the churches of the Roman obedience. We have suflered not a little from what Bishop Westcott 
called “ the evils of that Africanism which has been dominant in Europe since the time of Augustine ” ; 
and its one-sidedness has been the basis of not a few current misundeistandings of Christian doctrine, 
and of many of the objections which have been brought against it. “ One of the most influential and 
rigorous philosophers of modem times,'' he says, “ said not long ago with a voice from the grave 
John IStuart Mill] that the sullerings and disparities of life, the contrasts o^the Law and the Gospel point 
to the action of rival spiritual powers or to a Creator limited by something external to himself.. Not so, 
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was Origen*8 reply : they simply reveal [tlic fact] that what we see is a fragment of a vast system in 
which we can do no more than trace tendencies, convergences, signs, and rest uj)on the hislf)ric fact of 
the Incamatten.” Thus khe new standpoint in theology has had no little effect, botli in illuminating 
faith and in removing current misundeT’standinga with regard to it. But it has done more tliau this. 
It lias caused more stress than ever to bo laid upon the reality of the Jifcarnatioii, and in particular 
uj)on tlie actuality of the Lord’s human life upon earth. Upon this, it has been perceived, depends 
both the completeness of liis fellowship with the human race and the truth of his human example. 
Accordingly, recent theological writers (the best known of wliom in England is perhai).s Dr (lorc, 
Bishof) of Worcester) have emphasized strongly the reality of the “ self-emptying ** (/eeWat*?, Phil. ii. C /) 
of the Lord. They Ijavc taught that in assuming human nature, he vouchsafed to lay aside the 
exercise of all powers which would liave remiered a true human life impossible; that he submiltitl 
liiinsclt bo lie recipient of the Holy Spirit and to learn by liumaii processes as we do ; and that he so truly 
accepted and so consistently maintained these voluntary limitations througliout his Imnian life that he 
was “in all things made like unto his brethren,” sin only excepted. Naturally, these conclusions have 
not been received* without considerable dissent, for it has been fully recognized by those who have put 
tlieiii forward that they are not in accordance with the bulk of past teaching on the subject. But in 
rejdy to tliis it is urged with great force that St Cyril of Alexandria, whose inllueuce on Uie other side 
has been the strongest, undoubtedly goes too far, and “lays himself open to the charge of minimizing 
the signilicance of our Lord’s humanity ” ; that the theological writers of former days have as a rule made 
no attempt to investigate the entire teaching of the New Testament on the subject; and above all, that 
tills teaching itself, when so investigated, is quite unmistakably clear, 

4. The Chridian Church, — Of course, this is not tlio place iu which to apeak in detail of tlic 
•particular advaruies which have been made as the result of the historical study of the faitli and institu- 
tions of the Church. Excellent work has been done in ficbhardt and Haruack s IWic vtuj ^ 
U)ifcrsuchunge/i, the Cambridge and Stydic.^i, and other similar collections; by laghifoot, Christian 
Zahn, Havnack, Hilgenfeld, Langen, Duchesne, Hatch, and imuiy more. It must sutlicc to 
summarize it shortly under three heauls, and to say a few words on each. ((/) Mentnui has been made 
already of the very numerous theological and other writings which have been discovered or first made 
available in our own day, and which have so largely widened the horizon of the student. Naturally, 
they are of very different character for different periods : great collections of state papeis and cniilidcntial 
corrospondeiice in later mediun'al and modern days; chronicles, letters, liturgical books, theol »gical 
treatises in the earlier niediamil period ; earlier still, fragments of all sorts on a much smaller scale, but 
of even greater interest, coming as they often do from Armenia and other liitherto little-ransacked 
mines in the East. IVo classes of documents of great value may be named in this last-mentioned 
period : the Church Orders^ and the *• heterodox ” documents of early date. Tlio foiiuer have already 
ad<led much to our knowledge of the institutions of the Church, and will add yet more us they are mon; 
thoroughly studied. As regards the latter, writings which were thrown aside and forgotten in the post- 
Nicene period because of their theological vagaries are of course of the greatest value to-df^ in helping 
us t(j determine the true character of an age or the history of a doctrine. (6) Excellent work lias been 
done, again, in the historical study of the development of dogma, which has found its chief home in 
(xermariy. Much excellent study has been given to the tracing back of theological watchwords to their 
earliest sources, and above all to the investigation of the relation between Christian ideas and the terms 
of Greek thought in which they have been expressed. And the result is to be found in a clearer 
recognition of the fact that, in Dr Sanday’s words, “ All doctrine is relative — relative in the first instance 
to the age in which it was drawn up, and relative at all times to the limitations of our human faculties 
aiming at that which is infinite* and divine.” (c) Not less notable is the work which has been done iu 
the study of Christian institutions and the like, in their origin and development ; with the general 
result that we are beginning to learn that in almost every case what is to be looked for is not some 
definite creation of a developed institution, but a growth from very insignificant and often chaotic 
beginnings. 
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5^ The Old Testament. — In no department of theology has there been so great a change as that 
which has'^come over the study of the Old Testament since about 1870. In a word, these yeai’s have • 
seen the triumph of the Higher Criticism; i.c., tliat .criticism which deals nolf merely with 
documentary data, but which submits the documents tliemselves to analysis and 
reconstructs the history which they embody, by the consideration of the spirit which underlies 
them, tlie whole' atnK)si)here wliich they exlialc, and all the knowledge that we can derive from external 
sources ; in other words, that vert liistorical criticism which has given us such large results in other 
fields of study. In the later volumes of the ninth edition of the Encijclopvcdia Britannim, published 
under the editorship oi Professor Ih)herison Sinitli, that great scholar was instrumental in making known 
to English readers, almost for the first time, many of the chief results t)f the Higher Criticism ; and, so 
far as assured and accepted results are concerned, theie is little to be added from later sources to the 
articles therein contained. The change is rather in the way in whicb the Higher Criticism is now 
regardetl. Its main results, or lather its main ])rinciples, are now accepted on all hands amongst 
scholars ; for even the I'rench (catholics, as M. Houtin has reminded us in his Question Bihlvjue ehez les 
Catholdnies d<: (11)02), are now accepting them freely, and have given to the world dne Old 1'estument 

scholar at least who enjoys an European reputation, in the person of M. J^oisy. It is agreed tliat the 
Prophi'ts, not the Law, must be the starting-point of all our study of the history of Israel, and that the. , 
Hexatcueli must he recognized as a c.oiiipilation of Lite date, the chief constituent elements of which lia\'t5 
been distinguished and identified ; that the early parts of Oenesis, down to the call of Abraham, arc^ great 
religious prose poems, based upon the hdk-lore which the early Israelites had inherited in common with 
their neighbours, and that the story of the ratriarcluil perioil has reached us as recorded by ruiieli later 
generations, though it is probably based, to a large extent, upon genuine historical tradition ; that much 
of the contents of the book of Judges is authentic; and that witli Iho books of Samuel we enter uj)iui 
real and authentic history, a history which is retold from a later and biassed point of view in the 
Chronicles ; lastly, that the \yhole Levilieal system was tlm result of a late growth, of which we can 
trace the stages with more or less of clearness. So far Lliere is agreement; and indeed it cannot l)e 
doubted that results have been reached which, so far us they are assured. For if it be askeii, us it 
has been, whether the lueseiit critical “results” of Old Testament study may not prove to Ijc as entirely 
nugatory as many of those obtained in the IS^ew Testament by the scholars of the Tubingen school, iJie 
answer is that the methods of the two are entirely <liiVcrent. TLc results of modern Old Testammit 
study have been obtained by the use of the very same historical method which Iras in our own ilay 
demolished many of the coiiclusioiis of the Ti'd»ingen school. “The Tiibiiigen theories,'* writes Professor 
Oeorge Adam Smith, “ were largely deductions from the principles of a certain philosophy of history. 
But the }»rui)fs of Old Testament criticism are not a priori : the argument is inductive, and the facts are 
furnished by tlie Old Testament itself.” Although there will doubtless be much to learn and to unleani 
ill the future, much at any rate is certain. Recently (1902), hovvever, an attempt has been made by 
Dr Clieyne in llie Euajdapitdia Bihiica lo use an analogous method to that of the Tubingen school, and 
to reconstruct the whole text of the < )ld Testament by a bold system of conjectural emendation, based 
upon what is largely an a priori assumption as to the whole course of the history of the Hebicw 
people. Briefly, his view is that the Hebrew people had really to do, not with Egypt and Syria, 
Habyloii and Assyria, but with certain obscure tribes of North Arabia; and he has amended the text 
of the Old Testament throughout with a view to substantiating this hypothesis. No more need be 
said here than that the.se views do not find support amongst Old Testament scholars at large ; nor 
would experience of the results of whv>lesale conjectural emendation in other fields of study (especially 
when made to support a preconceived idea) lead us to expect many permanent results here. 

6. The New Testament . — It has been intimated already, and the •fact is now generally acknow- 
ledged, that the result of modern critical work on the New Testament books has been to invalidate tlie 
objections which have been brought against their genuineness, and to substantiate in a remarkable 
degree tlie view which has always been held in the Church as to their age and character. Dr Adolf 
Haruack has recognized this plainly, in words to which Professor Sanday has more than once called 
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attention : “ There was a time — the great mass of the public is still living in that time — when people 
, felt obliged to regard the oldest Christian literature, including of course the New Testjfment, as a 
tissue of de^ptions and falsifications.^ That time is past. For Science it was an episode in 
which she has learned much, and after which she has much to forget. . . . The oldest 
literature of the Church is in the main points and in most of its details 'trustworthy. In tlie 
whole New Testament there is probably but a single writing which can be called, in t?ie strictest sense 
of the word, pseudonymous, the second Epistle of Peter. . . . Moreover, the number of writings inter- 
polated in the second century (like the Pauline epistles) is very slight, and most of the interpolations arc 
as harmless as the interpolations of our hymn-books and catechisms. . . . Baur and hia school believed 
themselves able to sketch an intelligible and trustworthy picture of the development of i>rimitive 
(Jhristianity only by throwing over . . the testimony of the writings themselves , . . and by bringing 
down tlie^date of composition several decades. On the assumption from which they started, that Jewish 
Christianity and Gentile Christianity (which they called Puulinism) were the ruling factors of the 
development until far beyond the middle of the second century, there was nothing for them to do but to 
place most of th^ wjitiiigs late, ami to look in the rest for traces (it was impossible to find more than 
traces) of the gradually slackening conflict. . . . The assumptions of Baur’s school are now, one may 
say, gefieially abandoned.” And he ad«ls: “A time will come, it is already drawing near, in which 
men will not trouble themselves much more about the working out of problems of literary history in 
the region of primitive Christianity, because whatever can be made out about that will liave acfpiired 
a general assent, viz., the essential accuracy of tradition with but a few unimportant exce])ticms. It 
will be recognized that in part even before the destruction of Jerusalem, in i>arl by the time of Trajan, 
all tlie fundamental expressions of Christian traditions, doctrines, preachings, and even ordinances, were 
.essentially complete.” No doubt this remarkable declaration would not be endorsed in every detail by 
all theological scliolara either in England or abroad. Indeed a Dutch scholar, Professor van Maneu of 
Leyden, has recently denied the genuineness of all St Paul’s Epistles. But he appears to stand alone, and 
it is quite indubitable that the great stream of critical opinion runs in this direction, and that the assured 
results of .New Testament study are very diflerent from what people would have ex])ectefl them to be 
tJiirty years ago. Dr licndel Harris has truly said that “Catholic traditions have a remarkable way of 
vindicating themselves.” Before leaving the subject of the New Testament, a few words must be said 
with regard to the problem of the Synoptic Gospels. Upon tliis subject much valuable work has been 
done, especially in England, and its results have been lo throw no little light upon the 
subject of their origin and relation to one another. The theory that they re^present indo- Synoptic 
pendent forms of a common oral tradition, for instance, must now be given up. Material 
which had been orally conveyed may no doubt underlie them, but the problem is really one of the 
relation of written documents. {Scholars are now practically agreed that we have to do with three 
distinct sources : one document in Greek, containing the recollections of St Peter, which corresponds 
closely with our St Mark, and was used by the writers of the First and Third Gospels ; a second, also in 
Greek, containing discourses and very little narrative, which was also used by these two writers ; and a 
third “ special source,” whether written or unwritten, which is to bo fouml in the Third Gospel alone. 
This in turn was probably written by the writer of the Acts, who was also the companion of St Baul. 
Dr Armitage Robinson, the Dean of Westminster, goes further ; he holds that “ our St Mark ” was u&ed 
by the writers of both the other Synoptic Gospels, and that the Marcaii and Lucan authorship of the 
Gospels which bear their names is practically certain, as also the Lucau authorship of the Ar.ts, As to 
dates, he places St Mark about a.d. 65 (Harnack, 65-70); St Luke shortly after ad. 70 (llarnack, 
78-93); whilst he does not at present attempt to determine the date or authorship of the First 
Gospel with certainty (IIarnack«probably 70-75, except certain later additions). 

7. The (hdlook. — It must of course be remembered, however, that this tendency towards agreement 
as to the genuineness of the New Testament records does not necessarily indicate acceptance of the 
traditional faith : quite the r|verse. It rather indicates, as was stated above, that theological inquiry 
has come to a natural end in one respect and has taken a fresh direction. Dr Harnack himself goes 
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on to say, after the passaLje quoted above, that the problem of the infer/miaiion of the documents yCt 

remains, iiiid since then he lias ^iven us an indication of his own solution of the probhun in his 

brilliant course of lectures delivered in the University of Bei-yn in the vjiiiter term, 

Ouliook 1899-1900, and subsequently ])ublished under the title Das Wesen des Chrisk^iihums. In 

attempting to suih up Ihe teaching of this book very tersely, it may not be inaccurate to say 
that Dr Harnaclv linds the essence of riirislianity rather in the teaching than in the Person of (dirist, 
and indeed in his teacliing as apirrt from what he said or implied of himself. lie holds, in fact, that 
Christianity as such has no (Jhristolugy : just as elsewhere he has said that the history of dogma, “ by 
laying before us the process of the origin and ilevelopment of dogma, offers the most appropriate means 
for delivering the Churcli from vlogmatic Christianity/’ That this tendency is at variance with the 
temlency whieli has been predominant in theology during rcccift years is indubitable ; and as little can 
it be doubted that it is at the pres(int time very strong. There are not a few things whicli lend in the 
same dircelion. Tliere is a wi<lespread feeling of hesitation as to the ^^irgiu Birth of our Lord, Wised 
not so much upon any intellectual dilliculty as to Incarnation itself as upon the scientific dilliculty of 
conceiving of such a breach of the order of nature. Tlierc are difliculties as to the (Jospel miracles, as 
to the nature of Christ’s offering for sin, and the like. There are, in ]»rief, all the dillieiirties which 
arise from the fact that, in Sir Oliver Lodge’s words. “Orthodox modern science shows tts a self-contained 
and self-sufficient universe, not in touch wdlh anything beyond or above itself — the general trend and 
outline of it known — nothing supernatural or miraculous, no intervention of beings other than ourselves 
being conceived possible.” 

It would be. at once fallacious and useless to endeavour to forecast in detail the probabh^ course 
or the exact outcome of this new direction of theological speculation. But the theologian, with the 
experieuc^e of the past behind him, has no need to face the future with apprehension. Ife may (^asily be 
proved wrong : he knows, in fact, that ifts own partial view of Truth must fail, l>ut not the Truth itself. 
Dr J. li. Illingworth has given expression as followrs to ihe theologian’s standpoint in the matter: “If 
we look back on the y(?ars that are past, we see tliai men have often thouglit the Christian Faith to 
be on its trial, when they, in fact, tliemsclves were being tried by the Faith. It has remained, whether 
they in their brief lifetime kept or lost it, to ie.st their sons, as it had tested them. Celsus would have 
been unknown to us but for Origen, and Julian but for Cyril; in each case it w^as the (Jhristian who 
survived. And we may be sure that the same will be the case in the end with t!ie various probh^ms of 
the present day. JIiiuls may doubt, and hearts may fail, wdieii called to face new modes of tlioiight, 
or points of view ; but the time must come w hen what is false in all these things will fade, and wdiat 
is true will no more seem strange ; and we shall tlieii see that the fears to which they once gave rise 
were but phases, that were soon to pass, in the age-long life of the great religion of the Incarnation.” 
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• Strachey, Sir John (is-j:; ), iwhi^h j 

Indian civilian, fifth wn of Edward Sli*u(h<‘\, was horn in 
London ou otli June iS2l]. After passinj^^ lliroui^li Hailey* 
hury, Strachey entered the. Den;j;al hervice in IS IJ, and 
served in the North-Western Trovinci's until l^hl, <»een|*y 
ing many iMi[iorlant positions. In ISOl ij«»rfl (\»niiing 
api>oinlt?d him prt'sident of a e«»in mission to in\e>tiir.ite 
the great cholera epidemic of tliat year. In isO'J he 
becarno Judicial CounnissioiKu* in the Central Provinces. 
Ill 186 i, after tlic rejuirl rif tlni Koyal Comnus'<i(»n nn 
the sanitary condition of the army, a perinamMit Sanitary 
Comniis.sion was established in linlia, and f^opl Laurcni‘ii 
a[>poLuted Stiacln^y as ]»rosident. in ISbO lie beeaine 
Chief Coinini.ssiomT of Oudh, having been cliosmi 
Lord Lawrence to remedy as far as possible the injmNti< e 
done aftiu’ tiie ^luliiiy by the eonliscation of the rights 
of tenants and" small proprietors of land, uiain tuning at 
the same time tlie rights of the Talukdai’s. As inemlKT 
of the Legislative Council he introduced several Pdlls for 
that jmrpose. which, with the full approval of the Talukdar.s, 
])asscd into law. In 18G8 he Injcanie member of the 
Governor-Generars Council, and on the assassination of 
Lord Mayo in 1872 he acted temporarily as Viceroy. 
In 1874 he was appointed Lieutenant-Governor cd tlie 
North-Western Provinces. In 1876, by rctpiest of Lord 
Lyttou and the Sei-retary of Stito, he consented to re- 
linquish that otHce, and retnnuMl to tho Governor-Generars 
Council as financial ininister, wliicli post lie relaiiied 
until 1880. During this time, while Lord Lyttou was 
Viceroy, important reforms were carried i»ut. The uica- 
aures for decentralizing financial administiuiion, initiated 
under Lord Mayo, were practically comiileted. The salt 
•duties were reiluced, and tho system under which they 
were levioil was altered, and tlmt 4 ;)pprobriuiii of our 
administration, the inland customs duties, were abolished. 
The removal of all inqwrt duties, including those on Eng- 
lish cotton goods, and the establishment of complete free 
trade, was declared to bo the fixed ]jolicy of the Govern- 
ment, and tills Wiis in great measure carried into effect 
before 1880,^ when fcSti-achey left Tiidia. The defective 


sy.siem on which tin* military accounts were kej>l‘. oecn- 
sioned a \cry j*n’oncou« istnuatc of tin; coht of the Afghan 
Wfir of l87''^-80. For this cnor Strachey >\as tcclinh 
cidly responsible, and it vs as m.ulc tlie occasion of a 
violent party atUck whhh , resulted in lus rc.signutioii. 
The fact tluit almo.st Hie entio* co-si of the WiW VNas ]Kud 
for mil of revenue i.s a c<>ndn-ive [>Hn>f of the stall* of 
Jinancial prosperuy to which Inilia attained a.s the result 
of his ailininlstration. From 1 880 it» 1 St)o Strachey was 
a incinhcr of the (’ouncil of the Secrelary nf State for 
India. He is joint aiitlior willi Sir Pichard Stracliey nf 
j Tlif^ t’lnnnw mul PuOffC of I tul in (1882), hi sitlos 

j writing Jn<{ia (2nd ed., IH'.H), and nnd (he 

/io/ii/ia irnr (181)2). 

See also ihc arlfelo Lnoia ; Jin'f id //AO//7/. 

Strachey, Sir Richard (1817 ), UHthh 

soldiiT, Indian ailniinistrator, third son r)1' Edward Stracliiw, 
wa.s horn 24tli July 1817, at Snlton Court, Soniers(*tsliiri'. 
From Addiscombo he })assi*d into the l-la.sl India (Com- 
pany's Enginiiors in snnl was ciuploye<l for some 

years on irrigation works in tin* Nort)i-Wcs(f*rn IVovinces. 
He Ktu’ved in the Sutlej campaign of lS4.o - 16, ami whs 
at the battles of Aliwal (where he served on Sir Hariy 
Smith's staff) and Sobraon, was mentioned in des[»atches, 
and.n*ceived a brevet-majority. During the Mutiny <»f 
180 ? lie served under Sir John Peter Grant a.s secretary 
to the government- of tlu^ (\mtral J'rosiiuv'H during ^jie 
six moiitlis tliLs giwernmeiit la.st(*d. .From 1858 to 1865 
ho was eliiefly employed in the Pnidic Work.s Department, 
either as acting or jjcrnianent si'cretarj to the Government 
of India, and from 1807 to 1871 he tilled the post of 
])irect()r-Geiieral of irrigation, then specially created. 
During this jioriod the entire administratitm of ])!il)Jic 
works w'as reorgiuiizod to adapt it to the iiunvasing 
magnitude of tho interests w*jtb which thi.s dcqiiirtnient 
has had to deal since its establishment by Lord Dalhoiisio 
in 1854. For this reorganization, under wliicli tlie 
accounts were placed on a prot>cr footing and tho forest 
administration greatly develoi>od, Strachey Wius chiefly 

S. IX. — I 
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rpgpflnsphle. He alse initiated the peliey ef eenstriietin^r 

puhlifl worSs on a luri'i; !<i'ulc by iliri-fl Stnto ■with 

borrowoll fniids. I'lifljM’ liis siipiM’vision plans wen.* drawn 
U}* and tlir; first stcjis takc*ii for I lie systmiatic clovelo[>- 
niont l>y this lucaiis (jf irrif^atiiai ranals .iiid railways ovi*r 
the whole of India. KidiarA SlrAihey’s work in cam- 
nexion with Indkoi linance w.ts iuiporlant. In 18G7 lni 
]>repan‘d a srluano in lon.-iderahlc' deliiil for deeeiitraliz- 
in;^' tli(^ liiianrial administration of India, whicli formed 
the husis of the poliey att«'i-\\ ards earried into efloct hy 
Sir riohn Slrache\ iindt.'r Lonl -Ma\a) and Lord Lytton. 
]K‘ left India in 1871. l>nt in 1877 lie was sent there to 
conftT with the (‘rniiamt on the* ])ur<hase of the La.^t 
Indian II ail u ay, and was then .selected as presiilcnt of 
tile eutnmission of impiiry into Indian famines. Tn 1878 
In' Avas appointeil to act for .six montlis ns financial 
niemlM.*r of lint (lovernor-t loin'raTs (‘ouin iL Avhen he made 
proposals for meelin;r the difiiculties aiisini;* from the 
depreei.atinn of the rnp('(‘, llnm jir-t h(-i;ininn^ to la" 
serious. 'I’liest' piatjiosals di«l not nn'cL with tlui .support 
of tile Seeretary of Stale. Fnan Ilia I time lie continiu'd 
to take an aeti\(* part in the etlorts made to hrin^ the 
eurn'iiei<'.s cd hnli.i and haijAland into harmony, until in 
I80‘j lie was a]»[»oiiiled a incTnlu'r of Lord I leascheirs 
committee, wliieh arrived at conclusions in accordanccj 
with the \ieAvs ]nit hirward hy him in 1878. He attended 
in l8t)L> the Interiiathmal Monetary ( ’oiifcrc'aice at lii nssels 
as dt‘lc^i^al(' ha* I’ritisli India. Stracln'V was a, niemher of 
tin' Conneil of the Si'cretary of State for India fiom isTo 
to 188tt, when he resigned his seat in ordi'r to a<*ccpt the 
(U).d, of chairman of the I'/isi Jinlian Railway (Vanpany. 
Slraeheys scienlifii' lalionrs in eonnexioii with the geology, 
hotany, an<l jiliysieal gi'Ograjdiy of the Himalaya were 
eonsi(j,*rahle. He devoti'd mneli time to met enrol otrieal 
H'seareh, Avas largely iiistniineii>:,al in the formation of tin* 
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Indian Metoftrolftgioal Department, and became chairman 

of tJie Meteorological (.V»uncil of the Koyal Society in 
188:1. From 1888 to I8‘H) he was president of the Jioyal* 
f Ic-ogrnphical •Society. InflSOT he was ff\varded one <d 
the Royal medals of the Royal Society, of wliich he ha.s 
hcen a fellow since 1 804 . 

Strd.itS S^ttleincntSi the collective name 
given to the Rritish possessions on or adjacent to the 
iiiainlatnl of the Malay Peninsula, a.s opposed to the 
Federatc'd Malay States, the British protectorates iu the 
same region. Tlie Straits Settlements consist of the 
island of Singai»oic, tin* town and territory of Malacca, 
the isLuid.^ and territory of the Dinding.s, the island of 
Penang, sometimes callctl Prince of AVales Island, and 
IVovincc Wellesley. The ('ucos or Keeling I.slarnls, AAhich 
ha\e been si'ltlcd aial are .still owned hy a SPotidi family 
namc'd Ross, and (liri.stmas Islands were formerly attached 
to Ceylon, imt in 18811 tlie <‘aro of the.so islands wjis 
transh'vred to the Straits Settlements. Tho Governor of 
the Straits Settlements is also High*( ’ominissioner for the 
Ked(Tated Malay States of tlic Peninsula and for IhAriieo. 
Re.sidctit councillors are stationed at IVnang and Malacca. 
Rritisli Rcsidoiits control the native states of Perak, 
S<5langor, Pahang, and the Negri S‘''‘Tnl>ilan, hut .since 
1st duly I80fi, whf'ii the .states Avero federated, a Re.sideiit- 
(h'licral, re.sjionsihle to the High ( V)miiii.s.sionep, has hecu 
j laced in supreme charge nf all the protectorates of the 
Peninsula. 'Hie. work of a(imini.stration, both in the 
colony and in tlie Federated Malay States, is earned on 
hy means of a civil .service A\hich i.s ri'cruitcd hy com- 
petili\o ('xaminalioii.s lu'ld annually h»r the purpose in 
Lomlnn. 

'rile following are the area and population, with details of 
raci* distrihutinn, »»f the colony of the Straits Settlements: -• 
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Tho ]iop\ihin.>ii, whicliwas aOi»,77."> in 1S71. .uul in EsM, 

ha«l in IDol niiehcd 11 tnt.il el' .“»72,li ll>. As in I'oinier yoais. the, 
inoiciisi* \i duf to iniini;;rfitinii, more os|n-eiiilly of t!himso, 

llumirh ;i riiiisnliTJilde iiunihor ol ‘i'annls mid other nativrs of 
tudi.'i mmu;ill_v settle m iho .Sli-.i/its .S^-tlleini nt.s. Tlie lolul 
mmihi-r of hiiths registered in the eolony during the year IDOO 
A\as It, SI I, and tlie riilio per lOOll of the ]Kjjiidalion dining 
1SD7, mill 1S08 respeelnely w.is 2‘J*18, 20‘S2. and 21 •.^»7 : 
uliile. the nmiiher of registered deaths for the ye:irs ls90- IDOOgave 
a ratio per 1000 of 12 ’ 21 . !» 0 , :') 0 ' 1 -!. .and Ji»>* 2 .’) re- 

sjieetively, tlie ninriher of de.alhs registered during 1900 being 
2o,‘hsr,. Tlie emise to whii-li the e\ei os of deaths ovit hiitlis i.s 
to he attnhuted is to he found in the jju-l tliat the Chinese and 
In^aii populiitioii, wliii'h innnhers iEiO.OSa, or over oO piT cent, of 
the whole, is composed of * 21 ) 1,112 males and 77,071 females, .and 
only a sm.ill ninnhor of the. latter are nmriieil women ami mothers 
of families. The m.a’le l'hiro],eans also ontnuinher t.he feTn.ales hy 
ahout two to one; a^d among the Malays and Eiinuioiis, who 
.done have .a fair proportion oi hotli sexes, the infiint mortality is 
always eveissive, tliia being due to early inariinges and other well- 
known eauses. In 1898 , 1 : 12.008 Chinese iinmigi'ant.s landed in the 
Straits ; in I.S99 the nnniher reaelnsl 1-19, 1)97, and in 1000. 200,917. 
Of the immigiMiils in 1.898, 100,98.2 handed in Singapore, -thn total 
numher of iMJih*s being 90, .221, of females 019*2, and o( r-.hildren 
1170. The imniignints to IVii.aiig in 189.S numhered ‘ 20 , 939 , ‘21, *227 
In ing m.'iles, 2929 being femaleM, and 1770 being ehildren. The ini- 
niigi’.ants to Malaeea numbered 0:30- -vi/,, 612 Inen, l*i women, and 
12 ehildien. The numher of Indian iiiimigranlft from Ma<lra» ports 
dunng 1898 was 18,814, in 1.899, 19,fd9, .and in 1900, 41,707. In 


18t»7, ih** dale, of lh(’ trjii.sri r of tlie colony to the Ci’own, the total 
])opuldtion was estimated at ‘283,38-1. 

The revenne, whn li in 1808 only amounted to .?!, 301, 81.2, liad 
' risen in 1900 lo Jjri,.180,927. Of this sum .$3, .21 7,698 wa.s deriAed 
! from duties on opium uiid .spirits, $288, .^»10 I'roni land revenue, 

I .$2.2,'».40;'» from postal levenne, and $199,552 from i>or't and haihour 

■ dues. 2’he expenditure, which in 1868 anioiinted to $1,197,177, 

! had risen in 1900 to $6,0.27,084. 22ie total eost of administrative 
! establishments amounted to .$1,775,771, the military e.'cpnditiiro 
to public Aiorks to .81,811,021, while $110,675 were ox- 

: pendcfl on eduosition. 

I The ]»orls of the oolony are all free. In 1867 the total burden 
was I, * 2 . 27, 700 Ijuis of •<bi])piTig enti*iing and leaving tbc ]>oits of tbo 
colony, as .against 17, MO ship.s in 1900, Avith an aggregate tonnage 
' of 14.469, 100. Tliis is ixi'lusive i»f 33,911 native craft of a gros.s 
I l,44r>,,618 tons entering and clearing. The total A'aliie of tho 
I united imports ;uid f;\j)oits in 1867 was only £14,040,000, as 
j against i;,^)‘2,500 000 in 1900. exclusive of treasure. The imports 
I for 1900 Avon; valued at £“28,2.50,000, and the expoits at 
: . 1 : 21 , 250 , 000 . The inipoit.s from tlie United Kingdom for 1900 
I Avere A'alned at close nj)on 3J millions. Tin oro to the value of 
I 1*6,076,760 was exported from the oolony during 1900, hut none 
’ of this is produced in tho colony itself, .almo.st the W’hole of it 
! heiiig brought from the Federated Mfilay St/ites. 

Mahice.a, the Malay .States (Federated)— oomprising IVmk. 

; SflAngor, the Xegri Sc‘mhilan---and Palmiig, Piinee of AVales 

■ Island or Penang, and Singapoio arc treated of in sejuirate 

I articles. ^ 

I Tho Dindings belong 'd originally to Perak, and was ceded to 
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tlir Hritisli Oivomniciit un(l(*r tlie troiity of Pungkor in ISTl. 
Hopes were entPitai»ie<i that its eAeellent natuml harbour would 

utilized, but these have been doomed to disappointment, and the 
islands, whieh a<|p sparwly inhabited and altogel(^er unimportant 
lK»th politically and Jinuiieially, are now administered by tlie govern* 
nieiit of Perak, 

I'lovintu Wellesley, which lies oppusitt' to IVuung, was eedi d to 
(beat iiriUiin by the sultan of K<5dali in 1708. It inarelic.s with 
Pth’ak on the south. The' liuundary was leetified by tienty with 
Siam in 1867. It is administered by a District OMieer, who in 
re.«;pon.sible to the Reshlent Coimeillor of Penang. The eiaintry 
eon.'^ists for the most part of a fertile, jdain, thickly pojmlated by 
Malay.s, and occupied in some parts by sugar- plajders eniploying 
Tamil and Chinese Jahour'. About an eJc\ 111111 of the whole an a 
i'y covered by low liills tbieUly woialcd. Ijtirge jpiantilieM ot nee 
are grow'ii by the Malay iuliabibuits. A lailway to Jlatii Ka\v,‘iii, 
opposib? to l*enang, is now' (1^02) in course of eou.vlrij^tKui in con- 
junction with tile line being laiill tliiougli the federated Malay 
Stalfs, and when corn[ilt*t<‘d this will establish eomnuinication hy 
tail between lienang and Malacca. 

See Straits SdUcmvuts iUuy-Hnolcity Animal 181*7 ainl 

181)8. Singa])ore, 1808 and ISV)#. Jnarnat St rat/s iSutiuh nf 
tUr JuHftfl Jsiatir Su'.u'dtf. Siiiga]»oie. - Sir PuKnr.nn K \Vr.iJ». 
“Slmits SettlHiiienU,'’ and Sir Wim.iam Mawvki.i., Straitf. 
Seltleinents,'' Jounutl vA Jtnyal Culniual liisfi/.nfc. J^ondoii, IK, si 
and 1892.' HfailY Xoit.MAN. 7'///' I'/rr Juisl. boinlun, l-SU-l. -- 
The ^Sfralls Diro-loru, Sing.apore, IDOU. — Tlie annual .sumniariis 
eoiituined fn the issues of the Straits Tin^'i wwX Sniaaf/oic 
Prt’sSj published on 2nd Januarv of eacli your. /Jhi of S,r 
Stamfurd Jtitjflfs. f/mdon, lhj6. ■ Ia/c a/ Sir SlamJ^rd Mafilo. 
Tjondoii, 1898. (H. 

StrStkonitZi tlu; eliief town of n government di.S' 
trift in sontbern Jhdioniia, Austria, at the conflnenee of 
tbn AVolinka with the Wotfawa rivi‘r, .‘b‘? miles nortb we-'t 
of Ibulweis. (’Jonsideriible textile imliistry, e<.mi»ri.‘'ii g 
Ibe Jiitinufaetun; of tbo nsl 'rnrki.sli ftv, elutli and’ wt/olleii 
stulfs, hosiery, bat.s, soap, perfnuies, and M<.Mla-Avaler ; and 
trade in eorn, jugs, timber, and industrial products. Popula- 
tion (I'SDO), 5411); (1900), r>r)()],(V.et‘]i. Tlie adjoining com- 
Tiiiimj of Xeu Slrakonitz has 2002 inliabitauts. also ( V.iadi. 

Str^lSUndi a sea]H.irt towui of Vrus-ia, in the pro- 
virieo of iViinerania, on the west side of StrehiMiml, tlie, 
elianruM wdiirh separates Hiigen from tlie mainlaml, ami 
lr‘49 miles by rail north of DcHin. A steam railway ferry 
coniKiids it willi Hugen. In (he Luwui ladi, rtstored in 
18S2, are pre.servod the provincial anti<|Uari}in museum and 
the town library (70,000 vol.'^.). There is a lino monument 
(52 feet high) of the war of IS70-71 (K^SO), and another 
(1 80*2) to the local patriot Sehill, ^YlJO wa.^ killed here in ; 
1809; also a .school of navigation and a deaf and dumb ' 
asylum. Population (1885), ‘28^981 ; (1900), dl,()83. 

StrangrFord, Percy Ellen Frederick 
William Sm^he, Sth Viscoi/NT in (he [ircrnge 

r»f Trclaiid, and 2rd lUivOV P|':nsiu;u.st of the Unitetl i 
Kingdom (I82t>“-18G9), was the youiige..>t son of (lie Cih ' 
Vi.soount, who .serve<l long in tlu? dipbaiialic service, n.^ing ' 
to be ambassador in Umssia and Turkey. He was Ikuu ; 
at 8t Petersburg, ‘2Gth NovcinUu' 182(). During all bis , 
earlier years Percy Smylho was nearly blind, in eon.^efiuenee, I 
it Wiis belio\ed, of his motlier having snt)eiv<l very great ' 
hardsJiips on a journoy 14) the Baltic in wintry weather ; 
shortly before his birth. His liealth tlirough life was ! 
vtiry delicate, but did not prevent his showing ipiite early j 
most roraarkablo ]K)xvers of mind. His education was ! 
begun at .Harrow, whence ho went as a “ jmsli lastcr ” to j 
Merton. From tlie very first ho gave ]»roofs i,f e.\lr;L- : 
ordinary ability as a linguist, and Avas mmiinated ]\v the i 
vice-chancellor of Oxford in 1845 a sliifhmt-attaelu' at Ooi)> ! 
Htantinoplo. A A’ery interesting account of his colleagues, • 
more especially of Mr Almerick Wood, who was a man of j 
iJionornoual capacity, was written' by him later in life, j 
and is to bo found in the tw^o volnme.s of liis collected | 
essays publjshed by his widow'. 1 While at Oonstanli^j 
nople, Avhere^he served under Lord |tratford de Kcdcliffe, | 
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j Percy »Siii}(he gained a mastery not only of TurkWi and 
j its ilialects, but of almost every form of modern (I reek, 

I from the language of tlu; literati of Atlions to tlie lea.'-t 
! llelleiiized HoTnaio, Pefore lie Avent to tlie Ka.st lie had 
j a large knoAvledgc 1 k>11i of J\*ndaii and Arabic, but until 
I his duties li‘d him to* study the past, present, and futun* 

I of the .sultan's empire he had giv<‘n n# atU'n\ion to tin* 

; tongues wliieli lie Avell de.seribed as those of the inter- 
i nathmal rubble in and around the Pfilkau peninsula. He 
: made, while in the hAst, a careful study of these, and Avas 
i the fir.^t Kiiglishmau to .see that tlie Bulgarians Averc 
! mucli more likely tliari iho Servians to come to tlie front 
as the Ottoman ]ioA\er declined. He avowed him.self a 
; Liberal in Knglidi jtolitic.s, and those with AvlKiiu he chictly 

■ lived wt*re latierals ; but In; was not an anti-l’urk, as .so 
; many Liberals afterwards Ixr.one. In 1857 tlie brilliant 
lT:>ut eriatie 7tli Lord Strangford, better known a.s Oeorge 
; Smvthe, ended his iiiif(»rturiate career, and Percy sueccodc<i 

to the, peerage. He did not, JiOAvcAer, abandon the La.'^t, 
i>iit liv(‘d oil at (‘onsUintiiiople for .several years, immersed 
in (.)ritnlal studies. At lenglli, however, lie returned to 
. Knglaml ami began to wiite .1 great deal, .soinetimos in 
: the Saturf/iry li<viev\ sometimes in tlu* Quartcrli/^ and 
inmli in the Mall tffCtitv. A lather severe review 

’ in the tir.st of tIu'Se organs of Miss Hianfort's E(fi/ptian 
St pair limit and St/ritm S/iti/aH leil to a re.sult mit very 
. nsnal— the maniagi* of llic reviewer and of the authores.-.. 

■ One. uf the inosl intert'sting paper- Lord 8t!rLiiglnrd ever 
; wrote wjm the. la.st chai*tcr ill his wile’s book on the 
j EaM* rn S/tnrrs ifj the Adriatic. 'I'liat chapter vva.s eie 
; tilled “Chao^,” ami was tht; tirsi of his writings vvhicli 

■ made; him Vtdely known anumg.-t careful .‘students of 

f(»r(‘igii ]»oliti( S. From that time iorw‘ar«l cverytliing tluit 
he wrote v\a.s watched with intense intere.st, and even 
when it was aijfmvmonS^ tlien; wn.s not the slightest 
dilliculry in r(’cognizing Ids st>le, for it was unlike 
anv otluM'. Man} able men W(*r<' writing for the [ires.s 
during the ’si.vtie.s, but Strangford, alike in his knowledge 
ami his way of putting it, wa.s iiiiu|ne. He did not get 
strongei a..s Ills life advanced, and when a slight cUill, one 
’.lanuarv niorning, p»it an cml to lii- fragile exi-denre, he 
left no one vvlu» could guide his eounlryiiien .so well as 
he eonlif tiiioiigh llie Jaliyrintli of tlie twenty dillereut 
ijMestioiis t)l wJiit'Ii he used to sny that tlie •‘Ka^tern 
(^tiie-tion " \\a.s eon4‘o.-ed. • 

\ .sf'hi lion rmia tin* writings el ViM-ei;nt Shangl'nnl nn j»oh*ik-fd, 
googiM]iliic.il, .Hid ;-e'-'iid bMl»h'ets, ia {wo Nnhuiif.s, v\ts rtliod liy 
tlu’ Visefnuti’.v> .SltiinglVnd (Ijratley, l.SOSj. Jli.s h'ltt'is and p.i|«»a'. 
njKin pliilelngif’id .iiid kindled .siikJiTts ut*M tiiscj (‘-.lited )iy tin* 
\ i.scoiintt,s.s .sriiinaiord is/K). (At. G. O.) 

StrSinrSlCrp a roy.d btirgli of ^^’igto\vnshil•e, St.idland, 
at the liead of Loeh Pyaii, about 50 miles .«<mt h-. south we.-t 
of Ayr by rail. There me two large dairy implement 
Victories and creauieiies. In 1888, 770 vi'Sfccls of 101,715 
toms entered ; in 1898, 828 ves.sels of 185,297 tons. 'J’he 
east ]>ier has bren extended, ;» new station and a 

I'olliige h(»spital opt‘ned. Tlicn; is an acad<*my umler the 
school board. Population (1891), 0195; (I9t)l)t, OOUS. 

StrdSbUSrgf (( h*nm\n, Strasshun/), a town and flrst- 
cla.ss fortress of tlormany, capitiil of Alsace Loixaine, 
stands 2 milv.s from the left bank of the Bhine, 88 miles 
by rail norili of Basel. It i.s the .sec of a Homan Catholic 
bishop and the headfiuarters of the 1 5th (Icrmau Army 
Corps, with a garrison of 15,000 men. Witli the ex< ep 
tion of Pierlin, there Is per]iH[>s no town in Oermany which 
can .show .so many haiid.suiue new public buildings as Stras- 
burg. Theso are for the most jiart coiinccletl with the 
resuHcitatcd university of 1872, and are almost entindy in 
the Henaissance stylo of architecture. The lecture halls are 
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ouatoilftd i(Jl a buildillfj (If^TT-yi) uUorxivd hj TUv lucani? hy 'svhicL tiiid 

statues, frc.s(!oes, itc., l)y inodern Gorman artists, and has attainoil art* many, hnl tlm guiding pr 


(‘(•ti.siiiiinia<i<»n i,s 


near it the chomical, physical, botanical, geological, and 
zoological institutes, also tlio observatory, all designed by 
H. Eggert, and built between lt\77 and 1 iSS8. On the south 
of the old town are, further, the various schools, laboratories, 
and hospitals of the medical faculty, all built since 1S77. 
In the same quarter as the university — namely, on the n(»rth- 
easl of the old town — are the imperial palace ( I iHS.'J- 
designed by Kggert in the Elorentiue Kenaissance style*, 


attaincil are many, bnl the guiding principle is generally, 
tlie same, and may be sumryed up in Napt^c^n’s dictum, 
T/te strn f ifj^irnr lun In t/it conununicaiu^nti,'^ Tlic line 
of supply may bo said to be as vital to tlie 
existeiicc of an army as tlie heart to the life 
of a human being. Just as the duellist who 
finds his aiiversary s p(»inl menacing liim witli certain 
d<^ath, and his own guard astray, is l oiiipellod to conform 
to his ailvcrsary M movements, and to content himself with 


crowned by a cupola 115 feet higJi, and rii'hly ornamented. ] Avarding otf his thrusts, so tlie. commander whose coni- 
Tlie ]»rovincial and university library (1889 -*Jl)a lid the hall j miinications are suddenly thr(‘ati‘ned finds himself in .i 


of the provincial government {LantfesausarJiuss)^ built in 
188K !)'J, both of Tfal/burg wliite sandstone, in the Italian 
Henaissaiice style, occupy the op]>osite side of the Emjieror 
Square, and belli iid the latter is the large new post oflicc. 
A littli* behind the iiii|ierial palace stands the Young St 
IVtcr (Homan G.itholic) cliurch (188‘J 9.‘i), with a conspicu- 
ous cupola, ric.tweeii the university and the library is t lie 
lilvangclical garrison cliurch ( 97), built of reddish 


I.jIso jiositiori, and lie will be fortunate if he has not to 
cJiangc all bis jJ.ins, to sjJit up his force iiuo more or less 
isolated deiJM Innents, and to tight Avitli inferior numbers 
on ground which he has in>t h.id time to |,iicpare, amJ 
wIkuo liefest will not be an ordinary failure, but A\ill 
entail the ruin t»r tin* MtiTi.nder i»r his whole iirmy. 

'Phis gnat jaineiple is coinniou both to tlie otfi'iisive 
and the defensi\e. In the first eipse, the strategist is 


sandstone in the early Gothic style. The easth*, in the ! generally eonfrontt‘d witli the following problem; 
Minster Sijuare, after bi'ing used for university purposes j T/u‘ (ihnn/ /mhl.s a slrtmi/ jinaltiini ; huin h 
from IS7J to 1895, was in 1898 converted into the town i /o he finral <mt tf/ if lu the Hei’ond, the ilifli- 


Essentiat 

problems. 


art museum (a jiicture gallery). A new synagogue w\as 
completed in 1898. The viceregal palace was mitiri'ly re- 


j ciilty may l)e stated thus: The tnuni/ ia advancimf in 
I sn/n'rnn‘ nnnihn’i^ , Icnn x.s* //e iu in' vhn'htdl 9’he an.swrr.*^ 


built ill J 872 -7 f 

the new law courts, the l{omaii Gatliolic garrison church, j mnnirdfiomt : i 
the iron bridge acro.ss llu* Ivliine to Kehl, built in 1897, ! in tin- precedii 


In addition, tlioro may be mentioned j an* identical : ./>// f/ir('nfrni)h/ or cntiimj /tin ii'in of n.nt- 


; and so icducing bim to the situation describi <1 
ding paragr:i|>h. It. is evident, lu>AM‘\er, 1liat 


the fountain (1895) in the. Wine Market, the conservatory uf j so vnliurabh- a j»(>int will be most c.in-full} giiaidi'd ; and. 


music, industrial art .school and niiist*iini, botanical garden, 
seminaries for teachers (both sc.\e.>) and for theological 
stndcnt.s, and a deaf and dumb asylum, cfn 1900 tlie 
university, w’hicli lias four faculties, w^as attendnl by I 145 
students and had 129 professors. Sinci* 1870 the trade of 
tin town lias grown very oonshlerably, and lias l)ecii pro- 
moted by a riew^ port of 250 aen s extent, with qiiay*^ and 
Avliavvcs oil the Khitie, itonstructeil since 1891. Stra-^lnirg 
is not an imiiistrial town of any magnitude. Po[*ulatioii 
(1890), 12:1,500; (1900), 1.50,208. 

8«-<; O/VCHFr.V. flits Munsfrr run, ,Sf r-n^hn nj (00 ]>latt‘s, »m1.\ 
— Kiiur.rate. rr,i rcc. (rcsrliirfO' drr HSftti-'f. 

tStrd'ishiorij Ijts /0'8/. Strasburg, liDlt, it so/. 

StrSlteg'ya’ — 'Pin* exact rnivining of the word 
“strategy” is as generally niisunderstocd a.s the .study 


(rcsiliirfO drr asftti-'f. ] great extioit i 
j pa.rlicnlir case. 


als ), that the a[)plication of tin; princij)li‘ is i.ompluMted b\ 
the fact that it- i.-. two-ei I ged, m’, to ]>iit it in jJaiin-r wmib', 
tli.it a gcneial in seeking to reach lii-; adversary's IiimiL 
may r.xposc his own. In short, to ]*laci‘ a fonc* in sin h 
a p(*silion that it cither tlnvati ns or severs the eni-my’s 
lino ol supply is in t onlv a iliflicnll but a liazardoU'. 
operation wliieh, unless the foice is overwlieliiiinglv 
sn[K‘rior, arid c.ui ]mis1i its way tlii’ongh all ol)stacles by 
sheer weight of numbers, Ciin never bi‘ earned out except 
by’’ .stratngein and iiiatneiiviv. 

'Pile scope and nalurc of su<‘li evpediei’ts must to a 
great extiait d(‘]K.*inl njuai the ciicuni.staiic( of tlie 
pa.rlicnlfir <*ase. 4’here are certain [aincijdes, ^^gfcetttra~ 
how'cV(*r, wliieh serve as guides ; a»id it will be tlon oi 
sei-n that tiny are all acee.ssriry a rule of superior 


of the art it descibes is gem*riily n(*gleeted. I>y j .strategy whu*li is intimately lonneeied with 
Oefiniilon contiiiiully (;oiifoiiud«*<l w it li j that wliieh lads u.s .strike ui the enemy's communications, 

“Pieties” ((/.r.). and it woiihl .seem that, even i ihr atnvt nfnfh'fm uf sn 2 }trior sfrr/nff/ij and 

sohliors are not alw.ays quite cle.ir as to the i-s.s(*ntial \ ‘iuornf mt 1h Jh hf oi' hnftfr. 


distinciion between the two main )»rancli(’s of their pro- 
fission. Yet such confusion is not due to the want of 
definition. Alnio.st overy milftary WTiter of repute lia.s 
tried hi.s hand at it, and the only ein]).aiTassiiient is 
to choo.-je the lust. 'Phe last ])er]ia.ps will si-rve our 
purpo.se as wi'll as any other. Strategy, according to the 
official text book of tin; Ihiti.sh infantry, i.s the art of 
bringing the eneuiy to battle, while tactics are the 
methods by which a commander seeks to ovi'rwhelm liini 
wlien battle i.s joined. It will thus be seen that strategy 
leads up to the actual fighting — that i.s, to the Uictioal 
decision ; but that wdiih* the two iirmic.s are .seeking to 
diistroy each other it remains in abeya,nrc, to .spring once 
more into ojieration as soon as the issue is decided. It 
will also be observed that the end of strategy is the 
pitchwi battle ; and it is hardly iif*ces.sary to point out 
that the eticountcr at which the strati'gist aims at is one 
in which every ]io.ssible advantage of numbers, grouial, 
supplic.s, and moral shall be secured to himself, and which 
shall end in his enemy’s annihilation. 

* This article deals with stratetcy in the fiehl. For strategy aa 
coanected with preparation for w^ar, .sue tho article on Wah. 


“Jlow ufti‘ 11 ,'’ -^ayb N.ipii-i, ‘‘luiVT we iiut heard tlie goiiiiis i;f 
ihiioiupaitf. slighti'il, uiid liis virtnrie.s tulkrd of as de.stitnte of 
Tiimt, lu‘<*aiis(‘ at tlie ]>oiiit of attack he was supeiior in iinnibcr to 
Ills nicniies ! This very fart, which has so often been converted 
into a soil of ivnroacli, constiUiLcs his greatest and Imcst jiraist*. 
He .so dirccied his attack jus at oiiie to divide Ins enemy and to 
fall with the iruiss ol liis own force.s upon a point where their 
division, or the di.strilaiiioii of their troops, left thfon unable to 
n-sist him. It is not in man to defe-at armies hy the bivalJi of Ida 
mouth ; nor is Piuonajiarlc eoniniissioncd, like (htleon, P* confound 
and ilestroy a fort with oOO men. IJc knew that everything 
depended idtiniately upon physieal superiority ; liis genius is 
hliown ill this, that although outnumbered on the whole, he was 
always .luperior to ids enemies at tin; decisive point.” 

Wc will now take flic case of an army sujiorior in 
numliorft, and note down in sucoetssion the methods by 
which those numbers may be rcdiu'cd by an p/ 

adversary wlu> is (i^icrating against its coni' overvoming 
inunioAtioiis ; --(a) J/ the mperior anny is superior 
not yet carK'enf rated, or is so distributed that 
the diffe'rent ]Kirts cannot readily sujvport each other, it 
may be deflated in detail, (b) If tJie. mjr}(rnm' army is 
concentrated, its commi nder, by one means oft' another, may In) 
mdveed to make deiai ^unents, and thus be weak evei'ywhert. 
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To ftcCOmpHsh (a) the inoan« ere 1. Mort* nip'ul 
^ lization. 2. Surprises, efleetod hy hard marching, secrecy, 
feints, and the adoption of an luiexpocted lino of operations. 

To accomplish {b) : — 1. iTio skilful u^i of detached 
forces, threatening jK)irits whicli the enoTuy is btiund to 
protect, such as his immediate bas(j of o[M‘rations, or his | 
line of supply. 2. Conccalinent, licgetting uncerbiinty I 
and apprehension. 3. Drawing tlie enemy forwarfl inlo : 
“a zone of mannmvro” where topograpliical obstacles, the ! 
difficulties of sup^jly, or judicious feiuts, will c.omi>c*l him 
to split up his army. 

In addition to tliose shifts of war, which nro more or 
less aimed at the hostile army, theiui are otliers wliicli are 
aimed almost exclusively at tlie liostile gc'iieral# The moral 
etjuilibrium of the commander is (jften of greatc*!* iin- 
portartco than the spirit of his tmops. If licit (njuilibriuin 
can be upset, or his imagination ‘so j)layed upon that 
h(' gives way to recklessnes-i, over-contidciwN*, r.r despair, 
victory should be very near, 'riie metli<itU which may be 
employed an; ruimerous : — 

1. Drawing tho enemy into a trap by an ap]»arent 

dis]>ersion of the forces against him. 

2 , Feigned retreat, inducing tlie enciny to [airMii* 

noeilh'ssly, and so commit mistakes. 

.3. S]>reatling false information, 

1. Changing tlu; base, and adopting a new ami 
uri(‘-\jKM'ted line of operations. This is om* of 
the most efleetive \\(‘a])ons in ilu; armoury of 
the strategist, wlio thereby not onl\ secures 
great freedom of m.inasiwe, iait may l•olll£^lt‘tl“ly 
biillle h's adversary’s ])enetrati<>n, 

l^astly, Ilie?*e are two great priiM‘i[tles wliieli are tlic* 
foundition and the crown of all straU'uic'al inetluMls, and 
A\hieli strihi' liea\i1y and dinvtiy at the both of 

the liostile Cf>inniander and of llie troO|is ho eommancls, 
’riioy hav(* been defined for us by Stonewall Jackson : — 

1. .ibbcf/ys fhiii/titfly ft)n! fh^ vnnny, 

2. Xvt'cr ftp t/fr .so (is f/(Hfr ntrn hair 

sfirnpfk to fuff Oil*, /or mi ortui/ if h(*U(f 

pnrsnul^ fuTnuirs pniiir-sfrlchrn^ dihl ntn !>*■ (hfait^tl 
hjj half thrir innuhtrs. To motr strih^* 

?7//o/vn/,.s‘/y, (tnd Strun nU tin ft tuts of lictio't/ is 
the srcvft of suerc'^sf id var. 

It will be noted that some of tho^ic prir.(‘i}»les art' to 
a certain extent confiieting. 'Pile coneentration t»l the 
whole army in one body is undoubtedly a rule nhicli is 
not to bo infringotl with iinpiiiiity, and yet 
pHne^pJes detiiclied forces is «‘ontimiaIly rv- 

not to he commended as the surest means of making 
pedantic^ eriemy disperse* his trot>[>.s <»r commit other 

ally applied, howfver, that slratt'gi- 

cal jirinciplos are neitlier to be rigidly ap]»lieti nor over- 
.scnijmlously respected. They are to bo obey<*d l ather in tho 
s£iirit than the lt?tter ; and tho strategist, to be successful, 
must know cxactlj^ liow^ far lie can go in disri garding or 
ill modifying them, and bo ingenious enough to bring 
those into adjustment whidi are apjiareutly irrecon- 
eilablo. For instance, a superior army may derive 
the greatest advantage from a breach of tho rule of con- 
centration. If it divides at the outset into two wings, eacli 
ap])roaching the enemy on a different line, and possibly 
suf)£)licd from a different base, it may not only cause tho 
enemy tho very greatest embarrassment, but eventually 
crush him between them, a.s Napoleon was emshed 
between the English and the Prussmns at Waterloo, or 
Renedf^k between tho Crown Prince and Prince Frederick 
Charles at Koniggratz, or flot>ker between Lee and Jack- 
son at Chancelloraville. It is to be observed, however, 
that the breach of rule is more ai|>arent tlian real, in 
that concentration is merely defcF^id to the field of 
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battle instead of Uiking place bv,R>rc the inillfll 

agjiinst the enemy. Tims, althmigh the letter is iiifringid, 
tho sjiirit 'is respected. 

But because a partial application, or even an ab.solute 
disregard, of the principlo.s^of strategy does not neee.ssarily 
spell disfister, it is not to be assumed that tlie^ arc inerel}' 
theoretical nn<l pedantic formula.*. jV genenil 
who was au absfJute slave to them — who o]»sti- not to he 
nately refused, for example, to make a d< tach- aafeiy 
ment- w'ould probably fail tc) acliievo decisive 
succ«*.ss; but a general wlio acted in defiance of them 
wouKI, to £>ut it in the mildest form, run enor 
inous risk. Tliis is wed shown by tlie campaign of 
Waterloo. Wellington arid IJliicher, at tho oiit.'set, were 
not concentrated, and 4les£»ite the fact that they Iiad 
210,000 men against Napoleon's 130,000, they had 
i cr‘rtainly the worst of it in tlie oj)ening operatiori.s. Two 
' <lays after tlieir retn-at frmn the line Quatro Bras-Ligny 

■ they retrieved the situation at Waterloo, concentrating 
, suce(*.ss fully on the li(‘!d of battle ; but even on IStli June, 

. with all tlieir minioneal supeii(*ri^y, there witc times when 

victory hung in Oie Ivdance. It is thus ijuilo clear that 
; deparrnro fn»m the ot.iblisJicd principles invijve.s great 
I dangers and it i.s th(‘rel'ore iiiipr^-siblo to deny that 
I those prinei]»le'5 are no dryas-du.st a[)othegms but li^ing 
! force's, permeating the v\hole art <J‘ strategy and exerting 
I .absolute eontrd o\rr the is.>ue. of a campaign. 

1 Tho army of laii.eiples, as sit out aliove, is )»y ni; 

I ini'ans fonnidabh*, yet it o<»Td:nns all those that aie 
' ab.s<. Intel V e^^enlial in the (ie!*l : and it might be im 
; agiiu'd, therefore, that the ]Mactiei‘ of strategy is »*x 
' eeedingly e;^».y. The exact (M;1i;uy, lirwt\er, is tin' 
ea'-’e ; a.i)d lliis arises maiiily froni the fact tliat the 
; op(‘rations (J* v\,ir are e,»rrir<l «>ut in such 
' ol*seurity, that it is ;d\\-i\^ diffieiilt f< -r a general dlttl~ 

' to scf liis nay to the applieaiion r.l ihe rnling 
principles. It is on this ])oi/it that .soldiers 
. hav(» such deep (hVtru.st »)f <-iviHan critics. The. latter, a.s 
’ ^ ’'’♦'O' g^'ueral jmige aft.r the (‘\eTit. Ignorant of 

■ the praetic.al dillieulty, not. to say tlie inipc-.ssjbjlity, of 
’ olitaining accurate, information, ami oMivioms f»f tin* fact 

that so Imjg as tn »oj>s are nnJjile the military .situation 
' may' be (*n1irely (JiauLTd in the course of a few hours, 

' they aluH'sl imuri.i bly ri'-.sumo that the general, vvlvn 
' he made liis ])lar.s, nm.-t ha\f' been acipiaintcd v\it]i tho 
. I \act condition of affairs williin the lio'^tih* liiie.s. 

I Th(» soldier, on tin* fiiln-r hand, i.^ auare that full 
’ knowledge on any one [wunt comu’cled with tlu* enemy 
is very sihlturi forllicoming ; tliat tin; data (»f tho ]'.rob- 
leins to be solved are never clear; tlait the eomlitiou 
of affairs has always to be more nr le.s.s inferred ; and 
that almost every e,|poratiim i.s invrjved in uneerf iinty, 
from beginning to einl, that sueciss i.s invariably a matter 
of doubt. 1 have fought,’’ said Wellington, “ a .snffieioTit 
number of bnttle.s to know that the re.snlt is never certain, 
oven vvitli tho best arnnigeinents ” ; ami it is within the 
ex|>c*rience of all those who have ha*! to do with strategy 
in tho fii'ld that tho demsity of the “fog of v\ar” is 
almost appalling. F(»r oxarujile, it would surely be 
imagiiU'il tliat a commander would have no difficulty 
whatev'er in ascertaining the direction of hi.s adversary's 
line of communii-atioTi.s. In ]iractic(‘, however, especially 
where eon'i£)aralively .small forc(‘s arc concerned, ihi.s 
IS cxcce<liiigly difficult ; and there is always the 
embarrassing feeling that tlu; enemy may have e.stali- 
lished a secondary line <d Rui»ply, to which he may 
tran.sf<?r his forces at any given moment. Again, a 
foTtrc.ss or cxtendoil camp h<is, in theory, what may bo 
called a fixed value ; that is, it may be expoctcil to bold 
out for a certain definite perii'd. In war, however, the 
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posaibilitieHof accidtMit invdriably appoar, and often are in 
reality, so nuinoroua, that calculations ^vhich are based on 
the strength of the garrison and the woiks lose all their 
weight; and thus, when a fortified tovv/j is beleaguered, 
operations for its imniediatcc relief beenine almost iiii- 
porativcly necessary. It is true that operations for this 
end may often Ife strategically unsound, arul that tlie 
general should eoneidt'r pn>babilitief^ of the c iso ratluT 
than the possibilities. But huiuau nature asserts itself in 
war as strongly as elsewhere. It is as ronst.int arnl as 
iiiiportar)t a factor as the ditiiciilty of ])roeiiring informa- 
tion ; and it is the recognition of these olurnental facts 
which is the great point of diflerenco between practical 
and theoretical strategy. 

War is assuredly no mechanical art. lJr(»adly sj)caking, 
it is a war between llui brains and the grit of the two 
commanders, iii which each strives to outwit and outlast 
tlie other; a conflict in which accident jiaysso prominont 
a p«irt that mistakes, in one form or another, are abso- 
lutely unavoidable. It is thus pre-eminently the «art of 
the mail who dare take tlie risk ; of tlie. man who think.s 
deeply and thinks dearly ; of the man who 
importance accident intcTvejies is not ihinu'by east 

ToVictics, down, but chaTjges his plana and his disposi- 
tions with tho readiness of a resolute and 
reflective mind, wliich, so far as is possible, has foreseen 
and ])rovided against mischaneo. Particularly is this the 
ease with strategy. The tactical errors of a commander 
liave often been redt‘emo<l by tlie skill and ooiiragii of 
his troops, but it is seldom indeed, against a vigilant 
onemy, that a strategical blumlcr <loes not carry its own 
puiuahment. Thdeat, indeed, is far more <ijfteii dia^ to 
l>}id strategv than to liad tactics. An army may even bo 
almost uniformly victorious in battle, and yet nllimately 
bo compelled to yield. So the V'on federates in 18Gl“r»r), 
the Turks in 1877-78, the Boers in 1X119-1002, despite 
their mimiTous successes, wore beaten in the end ; but in 
emdi e.ise the same strategical faults were eon s[>icuuus — , 
tho failure to concentrate in suflicie.nt numbers to ri*ap ; 
tJje fruits of victory, tlie unnecessary dispoj’sion of llio i 
triiops, and the deliberate disn‘gard of the great end of ; 
strategy, viz., the annihilathm of the enemy’s lighting 1 
men, and the destruction of his material res mrees. To 
bring a stubborn enemy to his knees tlie w,j,r, like that 
of Borne against Carthage, “must l»e carried into Africa.” 

Strategy, then, is an art which almost m >re than any 
other is concerne.d with the fate of nations. Its stmly 
Howto assiduous its practice should be 

learn anti J ^*-nd >fe iicov Come to the questions, By 

bow to Avhom should it be learned, and how .should it 
teach. tiinght? Jt ha.s beoji il)c fas! lion to as.sert 

strategy, strategy is the province. of the few, tactics 

of the many ; that only thosii wlm are destined to or 
ambitious of liigh command need troulilc absUit wliat is 
perhaps the most important branch of the art of war, and 
that it is therefore to be taught tu staff offiiiers alone. The I 
fallacy of this most pn'postcrous argument, if argument ! 
it may be called, is glaring. Wliat .soldier can p .ssibly 
8ii,y that he will never bo <uilled ijjioii to exercise an ini- 
portiint i;.)iniiiaiur< Ambitious or not, he can no more 
foresee tho responsibilities a campaign may force upon 
him than he can make sure, at the critical moment, of 
having a trained staff officer at his elbow^ tu suggest 
tlie right course of action. But there i.s more to Ixs 
said than this. If only tho few aro ])osHessed of a 
knowledgo of strategy, what terribly one-sided crjeaturcs 
must be the remainder ! Imagine an oflicor being asked 
some question as to Wellington or Napoleon, and being 
compelled to confess that he knew nothing whatever of 
their achievements, or of the methods by w'bicli they had 


won so many victories ! Could a man who tlius admitted 
that ho despised the experience and the teaching of the. 
greatest and most successfiljl masters of hL^profession by 
any conceivalife stretch of courtesy be rightly called a 
profe.ssional auldicr f If so, (iieTi a doctrine is applied to 
the profession of arms that i.s rojmdiatod by every otlier 
jirufessioii, by every trade, and by every .spmt, in the 
wide w'orld. What would be said of a man vvithf>ut 
tlie slightest knowledge of the habits of his (piarry, 
of the.’ imp n'tanoo of wind, of background, of silence, 
and of invisibility, who started off uiiaccoinpanied to 
shoot red deer in a Scotch forest? He might bo a first- 
’rate rifle-sliot, but even if he got witJiin sight of the herd 
it i.s in tJiff last dt gree inqH Svsiblo that he would bring 
backaiiead. He would be lo(*ked upon by the commonest 
gillie as the nit .st ignojantof novices, and most^issurcdly ho 
I wouhl never bo called a sportsman. And yet it is openly 
j a.s.sortc(l that men wJio may »>ne daj’ become generals nooil 
I no more knowlcflge of strategy- the art of apjntiaching 
the quarry — tlwui the cockney ha.s gf forest -craft ! Is it 
])ossiblo to liold any titlier oj»iniun than that thi.s ex- 
traordinary doctrine i.s either a most inqmdent excuse 
b)r idlenes.s, or an abject admission that the more intel- 
lectual Iiraneh of l4ie art military is utterly beyond tlio 
capacity of the ordinary soldier ? Yet what can bo nuao 
liumiliaiing to tln^ great budy of tfficors lliau the reflec- 
I tioii that only a f(‘\\ of their number are con.sideied 
I capable of \\ielding the weapons of the great captains; 

; and that the.si* few Lave to lie bribed by high pay and 
! good app-’intmi'Fits to undergo tlie neces.sary study I 
I Nor is tlierc any truth in the idi'a that tlie jwac- 
! lice of strategy in the lield can be eontined to the liiglier 
■; ranks. Kvery cfii<*ei’ in cliarge of a detaclied force (ir 
flying colmrin, every otlieer who for tlie tiiiui being lia.s 
to a<-t indopciid(‘iitly, every oflicer in charge of a ]>atroI, 
i.s constantly bronglil face to face with slratt'gical i:<ni- 
siderations ; and su«'<'ess or failure, even where tlie toree is 
in&ignilicanl, will often ih-peiid n[)on liis fumiliarity with 
strategical principh‘s. I’he tide of warfare ebbs and flovss 
till ail ocean wdiicli i.s .studded with strategical objectives. 
INjsitions, briilges, n ad and railway junctions, towns and 
vjlhige.s, are always of tbe utmost ini)»urtauco to the 
accoijjplisliinent of a i»laTi of campaign. TJieir cccupathiii 
lead.s u}», as it were by stopping-.s tones, to the attainment 
of tho ultimate fibjective, tliut is, to tlie destruction of the 
eiieiuy’s ai niy ; and a quick recognition of their bearing 
on the course of (;])(a'ati«)iis, }>erhapa on the ])art of a very 
junior (officer commamling a small column or conducting a 
reconnai.ssancc, may gi far towards the achievement of a 
decisive success. We accordingly arrive at the conclusion 
tliat every officer c>f every grade should, if it is deemed 
ncccs.sary tlnit they should be professional soldiers — and it 
is for this that tliey are paid — be thoroughly familiar with 
strategical jirinciples. Let us now cimsider how that 
familiarity is to be acquired. 

We have not far to go to Jind the whole case put before 
us ill a Eutshell. “ 77fcc owfy rifjhl way of leantiny the 
science of war u to rewi and rt^'ead the mm- 
2*ai(/7is of thr. yreat vapt 4 iins,^' Such is the Thelmona 
(q)iiiioii of Napoleon ; and he is a bold man 
who dares set himself in oppo.sition to the gi’eat 
Corsican, who if not the finest soldier that ever lived, was 
at least one of tho most sagacious of men. What could be 
more boricffcial to tSe soldier than that the atmosphere he 
breathes from tlio first hour ho determinos on the pro- 
fession of arms should be purely military ; that the tradi- 
tions of tho army sliould be constantly before him, tho 
caiiq>aign8 of great ^mnerals tho groundwork of his daily 
study, and famous ?Uirches or mamruvros the common- 
places of bis ordina[V knowledge? ** « 
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It has been objected, that pure tlicory can never Ke a 
substitute for practice, and that therefore what Napoleon 
intended to convey was, that the study of mill- 
Iftteory* history was afiiseful sni)pleinent to acttial 
exi)erionce. It may bo I’emarkod, luwtjver, tiiat 
staff-ridcs,” as exercises on the ground without troops 
have como to bo called, are just as etibetive a means of 
teaching strategy as field-days are of teaching tactics ; in 
fact, a better means, for they bear a far closer resemblance 
to strategical work on a camiiaign than do tho mimic 
battles of the manceuvre grcjund. I'lio strategist might 
perform every one of his functions out of sight and 
hearing of the battle. The situations, then, in ^vhich he 
would find himself in war, and tlio ])roblcins he. would have 
to solve, may be easily and almost exactly cotfiiterfeited in 
time of ()eace. The problems of tactics, on the other hand, 
in which sltoll and bullet are the ji^;edoininant factors, c.'in 
never bo more than dimly and lifelessly presented. 

But we cannot admit tliAt Napoleon meant anything 
but what he said. In the first places, it can scarcely bo 
denied that an intiaiate acquaiiitancis with the processes 
of war, even though it should be purely theoretical, is as 
useful t^j^the young ofiicer as a knowledge of ci >111111011 law 
to tho newly-called barrister, in tbc second place, military 
history offers a more comprehensive view of those proces.ses 
than even active service : the platform is loftier, and every 
j)haac of warfare, from the marches of great armies to tiie 
forays of the giioril hi, comes under ohservation. In the 
third pkee, the art of war, as we have already seen, is 
crystallized in a f(5W great principh-s : and it is the, study 
of military history alone that makes such ]>rineiples 
so familiar that to apply them, or at all e^ellts to re.spcct 
them, becomes a matter of instinct. It is not sulHcient, 
any more than in the study of any other business, 
merely to place before the tyro a gemnal summary 
of the maxims by which he is to be guidejl. He must 
convince liimscif of their scope and \aliie by constant 
reference to a[)t illu.’^trations. Ills study of the cainpaign.s 
of his famous predecessors must be active and not passivci; 
he must put him.self in their place, not content with 
merely reading a lively narrative, but working out eviTy 
step of the operatio?i with map and compass ; invc.stigat- 
ing the reasons of each niovcinent; tracing raiise and 
effect, ascertaining the relative importance of the moral 
and the physical, and deditcing for himself the priiu i]>les 
on which the generals acted. It is probable that he will 
only discover what has hiion discovertid alrea<ly. But the 
value of tho discovery will not be in the smallest degree 
diminished. Far from it, for knowledge that is gained by 
hard labour and in(lej>endeni effort is ol higher worth, and 
much more likely to be. permanently absorbed, thiui that 
which C(»mes in by tbc ear. 

Can tho truth of this bo questioned ^ In every liumuii 
transaction tho most fruitful cause of failure and of error 
is the imperfect comprehension or the Ticglect of priiieipic. 

He who irivai’iably sees the right course t4> he 
ge ability, endowed with 

mititmry that clearness of perception whicJi may some- 
hUtory times b <3 a natural gift, but is more often the 
€89eatM. pro(j[uet of sound training ; he who follows that 
course, come what may, is the man of high cliaractcr, of 
rosolution, and of genius. If men fail to do what they 
ought to do, it is, more often than not, because on their 
horizon the true principles of con(Jiici do not stand out 
above the mists of passion and minor issues tis beacon 
lights, for tho one reason that the mind's eye has not 
been trained to see them ; or, in otlicr words, tliat they 
have not, by study and reflection, realized tho jiaramount 
imfiortance of these living oracl&s.'' 

We may take it that in 8oldiei|ng there is more to be 


leiirneJ from tlie liistory of greuf campaigns Ilian from 
the mananivres of the* training-grouiwl. Fof initsnee, a 
man thoroughly pciietxutcd with the spirit of Napoleon's 
warfare would liardly fail, in all circuinstanc^a, to make 
his enemy’s communications his first objective ; and if 
WellirigtoTi’s lactic|^l methods had become a second 
nature to him, it would be strange indeed if he were 
seduced into delivering a jmrely froAtal atfack. More- 
over, altliough gepius and resolution are no artificial 
)»rt>ducts, there can be no doubt but that a man who is 
aware that a commander cannot lio])C for success without 
running risks, that he must be preiiared t».) act on very 
meagre information, and that lie will often have to decide 
quickly under mast disturbing conditions, is more likely 
to do well in war than the leader who has no idea of the 
magniinde of tlie |;ers»»iiid responsibility irise|>arabie 
from command agfiinst tlie' enemy. Again, tlie study of 
militfiry history results in tlie accumulation *of a mass of 
facts. Now the knowledge of faetji, however it may be 
uc(]uired, con.stitutes expiaience ; and tlie product of ex- 
j*erieuce is habit, whidi, as being nll-jw)werful in momerit.s 
<>f excitement or danger, pla\.s an even more inqiortant 
part in warfare than in any oilier phase of human affairs. 

Lastly, a knowledge nf militiiry history not only 
.suj>plics a louclistone by wlilcli actual ex[ierien4-e, whether 
of }»cace manual vres »*r field .^er\icc, may be tested, mistakes 
discovorc*^!. and rcHection juslitied, but gi>e.s liie and 
vigour to all instruction, and in tlie long years of peace the 
chief Work of everv otliccr, no matter lio\v low or how 
high his rank, is the instruction of his sub()idinate.s. 
Jn every respect, them, it is ab.solutel} clear that a knuw- 
k'dge of inilitary liistory is an essential ingredient in the 
making of fi really iKs(?ful soldier ; and that any system 
iA military training or education which leaves strategy 
untouched, c\cej*l liV tln^ few, is not only an insult to 
thc‘ oliicers of llu* army, 1 ml a danger to the State. 

(«:. V. R. H.) 

StrAtfordy a city and j'^rt of entry of Ontario, 
C\‘iiiatla, and capital of iVrlli eotinty, .dtuaUd mih‘.s 
west south-west '-f Toronto by rail, on tJie Anou rivtT. 
Hallway shoj»s, fiuur , siw-. and woollen-mi 11.'^, ongii.e and 
r.grieulliiral iinjdcim'nt work.s air the ]»nricij»a] industnes. 
A large e.sport trade in cheese and otlna' dairy and farm 
t'r.diiee i.'. carried on. M\j»orls fir the year lSl.hS-09 
JrL9nl,r>75, ami im]n»its V’oi uiution 

(1S91), DoOl ; (1901), [‘909. 

Stratford-on-Avon, a mnnicii^al borough and 

market town in th(‘ Stratford <»n-A son j>arliaint‘ntaiy di\i' 
.‘'ion of \\\irw'ickshire, J’Aiglund, 1 10 miles north-wetot of 
l^ondon by rail. 7n the <-lnm:h of ll)0lloly Trinity, which 
lias Ixum restored, a memorial window* has been placed to 
the late J. (X I billiwelM ’)iillipi»s, the Shakespearean scholar ; 
and another window, illustrating scones of the Incarnation, 
and containing figures from English and American history, 
has beim juesented by American visitors. Beereation 
grounds have been laid out. Recent i rivtions are a Itxlnro 
room opposite the Shake.sjieare memorial, a thinking foun- 
tain with a clock tower, given hy an American Nidtor, the 
fNjiakesiioare luoiiument (18S8), a bo.si>ital for infectious 
diseases, and a new ]>o.st officti. Anne Ilathawaj's cottage 
was purchased for the nation in 1S92. Area, 4012 acio.«i. 
Population (1891), 8318; (1901), 8310. 

Strathnairn, Huffh Henry Rose, I'^t 

BaUon (1801-1885), British field-marshal, third son tif the 
Right Hon. Sir George Henry Rose of Sandhills, Christ- 
cliurch, Hampshire (Minister Plenl|M^tentiftry at the 
Prussian Court), was born at Berlin on 0th April 1801. 
He was educated at Berlin, and received military instruc- 
tion at the Cadet School, He entered tho 93rd Sutherland 
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HiglilandoFM as an ensign on the 8th Jnne 1820, hut French STnall-arm ammunition stores, and rcccivoil tho 
was transfi^riV'd to the 19th l'\)ot, then <jn:irtered in thanks of Marshal St Arnaud, who rot^ommended him for 
Ireland, and ttjok part in ])resorving order during the the Legion of Honour. Ho was present at the battle of • 
“ Ribbon outrages. He was promoted rapidly, to a tho Alma, and was wound^ on the following day. At 
lieutenaney in 1821, a caiRaincy in 1824, and an un- .Inkeniian he reconnoitred the ground between the IJritiBh 
atiaohed irnijority at the end 182b. He was brought and French armies wnth groat under a withering 

into tlio Dtliul Uiglilanders as n reginuuikl major in fire from tlio Russian jnekets, and liis liorse was skot under 

and the fnf’R)\ving fear w;is appointed ('(purry to 1T.11.H. him. He distinguished himself on scvtwal other occasions 
the Duke of (.Sindwidge. 92nd High la rulers were in in maintaining verbal communication between the allied 

Ireland, and Rose ag.rin found hirnsell enii>loyed in main- forces, and by his tact and judgment contributed to the? 
taining law and order. Me nnidered important .servicrs good feeling that existed between the two armies. His 
in suppressing disaffected meetings, but his eon duel was st•r^ ices were brought to not i<'C by the commanders-in-chief 
so cfnirtcous to the ringleaders that he incurred no per- i of both armies, and Ire reeeived tire medal witli three 
sonal h'lstility. fn 18o.4 h(‘ accom]»;mied his regiment to (l.is])sand tire thanks of Parliament, was promoted to be 
(libralt.ir, and three years later to Malta, where he exerted major- gen en-tl, and w.ns mad() K.CMl. and commander of 
liiinself with s«) niucli /(‘.d during a seriou.s tmtbivak of the Legion of Htnioiir. On the outbri*ak of the Indian 
chohwa in atlrsnling to the siek s(»ldiers that his conduct Mutiny in ISrrT Hose was given cuinmand of^the Poona 
elicited an oiliclal approval from the governor and com- division. Ho arrived in Sr'ptember, and shortly after 
luander-in-chief. IiiJS;i9 ho was promoted, by purchase, took command of the renti'jfl India force, lii January 
to an iinatlached lloulmiant-cohmelcy. In the, following IHoS he ntnrehed from Man, captured Rathgarh after 
year Rose was sel(*cted, with other oflicors and iletach- a short siege, and def(‘ated tlie n^a of Ilanpur near 
nients of Royal Artilhny and Royal Faigineers, for special Rarodia, in the seme month. He then relieved 8agar, 
service in Syria ninlev the orders of the FoV(‘ign Ollico. . captured Clarukhot and the fort of RanHlia, apd eaily 
Tliey wf‘re to co-operate on shore, under Rrigadier-Doma-al in .March defeated the rebels in tlu* Madanpur J^ass and 
MielnJl, R.A. — in conjiinelion \\ith the 'Purkish troops — capturetl ]\Iadaiipnr, Xarut, Sorai, and Diiandairi, when 
with the Piritisli fleet, on the coast, for the expulsion of the district was l^^acuat(•d• hy the nintiiUHTs. He arrived 
Meliemet Mi’s l»'gy[)ti:ui army fu an Syria. Sir Stratford before .Ih-.insi on tin' 20th .March, an<l during its invest- 
( banning .sent Ros(? from ( k»iistantinople on a dijJomatic iiKnii dtdeated a rtJieving foict* under Tantia Fopi at the 
mission to Tbrahim Pasha, conimandiiig tho Kgyptian Jietwa on 1st .\])ril. Jhansi was stormed and the greater 

army in Syria, and after its exoeiition he was attached, ]».irt of the city taken on the 3rd, and the rest the folhm- 

as (h'puiy adjutant -gc'm'ral, to the stiiiT of Omar Pasha, ing day, ami the fort occupied on the nth. Kunch was 
who lamh'd at Jaifa with a larg<^ Turkish force' from iJio captured aftiT seveie tight ijig, in a temperatuic of JIO" 
llriti.sli lliTt. Rose distinguislie<l himself iursever.il on- | Fahr. in the shade, on tiu' 7th May. Hosi; uas only able 
gagemefits, and was twi<*e wounded at I'J Mc.sdeu in j to liold out by ni(‘dical tn'atment, and many easualtics 
.latniarv IS 11. He was mentioned in de.spatches, and j oecurn'd IVoiu the groat heat. Tiider the .samcM’cmditiona 
reci'ived from the sultan thi' on^'r of Xishan fftiliar in i tlu' inanli was niad(' on Kal|)i. The rebels came out in 
diamonds, th<‘ war medal, and a sabre of honour. The j fuultitud»‘s on 22nd .Maj' to attack his small force, cx 
Kmg of Prussia .sent him tin' onha* <»f St John, and | hau.sti‘d ))y hard niareliing and weakeiii'd by siokne.ss, and 
expH'ssi'd his |>leasiire that “an early ac(juaintance ’’ had : after a. severe fight under a burning sun, and in a sulfo- 

so gallantly distingnislu'd liimM*lf. Shortly after he sue- j eating hc>t wind, wi re utterly routed and Kalpi oceupied 

ceeih'd to the coiinTiiiiid of tlie Pa'itisli detachment in ; tlu' following day. Ilaxing completed liis prcgrainme, 
Syria with the local rank of cohnu l, and in April 1811 j Ro.sc obtaimjd sick leave, and Sir Robert a] )ier ((/.?'.) was 
lie was apjxantiMl ]iriti.sh (‘on.'inl-dem'ral for Syria. For . a j)poiut(*d to succeed him, when news came of tho di-fection 
seven years, amidst polilical complications and intriguc-j, j of Siiidia’s troops and the occujiatiou of Cwalior by Taut ia 
Rose, by his energy and forcij of chara<‘tcr, did much to j Topi. Rose at once resumed (ominarid, and moved on 
arrest the lii'n'ors of civil war, lo prevent the fomD ' (Iwalior by forced iriarchc.s, and on lOtli June w^m tho 
between the Afamnites a ml Druses coming to a liead, j )>attl(‘ of Alorar. Jjcaving Napier tliere, he attacked 
and to adininia(;r justice? imjiartinlly. In the first year > Tlwalior on the 19tli, when tlie city W'as captured. The 
of his ap]v#inl merit his action saved the lives of .several j fortress was stormed and xvon the following day, and 
Iiundred ( 'hri.stians at Deirel Khama, in the Ja banon, and i Naj»ier gained a signal victory over the flying enemy at 
Ills servict's w'cre w^arinly n'coguized by Lord Al)ordeen in I Jaora-Alipur nn#tho 22nd. Rose then made over the com- 
thc House of Lords, and he was made (M>. In 1845, 1 mand to Napier and returned to ro<»na. For his services he 
by Ids juornptncss .and energy, at great personal risk, lie j received the me«lal xvith elasp, tho thanks of both Houses 
rescued COO Christians belonging to the American mis-sion | of Parliament, tho regimental colonelcy of the 45th Foot^ 
at Ahaye, in tlu? fji-baiion, from the hands of the Drusc.s ^ and xvas created G.C.R. By a legal quibble the Central 
and brought tliern to Ik'yront. hi 18 18, during the out- j India force, fifU'r protracted litigation, wtxs not allowed 
break of cholera at Poyrout, he was most <h?voL(?d iu his | its .share of ])rizi'-nioney, a los.s to Ro.«e of £30,000. Rose 
attention to the sick ami dying. ; was promoted lieutenant-general for his “ cm inent services'^ 

At tho end of tins year he left Syria on leave of absence, j in February 18(50, and the next month was appointed 

and did not return, as Lord Palmer.ston appointed him coinniaiider-in-chief of the Bombay army, and on the 
.secretary of eiTiba.ssy at ( Nmstantinoplo In January 1851. j departure of Lord Clyde from India in the following 
In tlio following year lie wss tV affaires in the j June ho succeiicled him as commander-in-chief in India, 

absence of Sir Stratford Canning during the crisis of the During his tenure of the command-in-chief Rose improved 
question of tho “holy places,’^ and he so strengthened the discipline of the army, while his powerful assistance 

the }iand.s of the Porte by Ills determined action that tho enabled the changes Consequent upon the amalgamation 

Ru-ssian attempt to force a secret treaty upon Turkey was of the East India Company’s army w ith the Queen’s ai^ny 
foiled. During the wrarwdlh Russia in 1851- 56 Ro.se was to Vie carried out without friction. He was created 
the British commissioner at the headquarters of the French in 1861 and O.C.S.I. on the enlargement of the 

army, with the local rank of brigadit^r-gcneral. AtA^arna order. On his »’etiirn home ho was made an honorary 
he succeeded in quenching a fire whicli threatened the D.C.L, of Oxford Univij'-sity, 
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Uoso hoM llic Iiirili command from 18Go until ISTO, . 
wjis rnisod to tin* jnunago in IBGG as Baron Stratlinairu 
(»f {Slratliniiirn and Jliansi, transl'iTrcd Ut tlu* ccjlonclcy 
of tlic 9:^nd*b''oot, and a]»|Mjfiitcd prosidc^it of tlie Army 
Transport Cojiiiiiittco. J5y it pjod oi;;<xui/.atioiL and dis- 

jHtMtiuii uf iliG iruup^ under lih'5 lujinaand in If'OO and 

]tSG7 1 j(* enabled tlie Irish ( jovoniinent lo deal .siiccuss- 
fully Avilli tile F(‘iiian coiisjarary. He. was ]»roinoted 
f^eueral in 18G7. On relimpiishlnif the Irish coniinaiid 
he Avas made an honorary LIj.D. of U’rinity College, 
hnhliii. Tor the rest of his days he lived gi'neraJly in 
London. lie was ga/<5tted lo llie eol(jnelcy of llie Iloyal 
Hur.>e Oiiards in ISdO, and [)roinol*.«l to ho field marshal 
in .fiine 1877. lie ^li»■d in 1‘aris on the October 
ISSf), and was buried ANith military lioTiCiurs in the gravi*- 
^ard of tlu* I’riory ( Miurch, ( 'hiistchurcli, llamp. hire. An 
ei[u«*striaii*bron/('. slatiu*, by I'. (Onslow Ford, B.A., was | 
erer*li‘d to his memory at KnighUbridgL*, LoTulun. Uo uas j 
nevt'r married. (u. ii. v.) i 

StrSlthpOffi^ri a \illa;^e and spa ot Sc‘i)tland, in j 
tin* county of Ros-. ;ind ( ’roinai ly, s<*attero(l over the sides I 
of a Highland AMlley, o mile-; west from Dingwall. It is 
slu'Itered on the \>est and noith, and has a relati\ely diy, i 
A\ a nil ell mate. 'I’he \\al«‘rs ;ir<‘ sn|[!bnrons and rhalyD^ate, 
the fornuT bring uf (sp<’»;ial strength aiul tlu* latter elfer- 
vrs<*ent. Here also there is a [Kait bitlh, liKi* thosi^ f»f 
h’rarizensbad in Bohemia, 'riien* are four springs, a 
pump room, a [i.ivilion and reiuling room, Estalilidieij arul 
I'nited Fret* rlinrrhes, an l''pisco[»aban cha]K‘l, and a volf- 
ronrse. 'Dje neigh hour) mod boast •< ('f a Aihitied f<at (at 
Knorkfarrel), and an old building kno\Mi as C.islle 
ia-oil. I*n[)nlation ( 1901 ), Uol, 

Straub, Ludwig ( I ■^•bVlSUOhAii.lnan vinlini^t. 
Av.is born at lh’essl>urg. 'JNtli March 1 j'.nd was a [Mij»il 
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at the Vienna Consewatorium irom 18 LI t«^ as a 

pupil of Bolim ; made his first appearance lu 18.a0, and 
five 3 a*ars afterwards made a tour in Italy ; in 1807 Ik* 
beciinio ur-<pininteil with his lifelmig friimd Liutli, and 
touioil A\ith him in Oeiui any arul Swrd<*n. Fiojm L'rOO 

lu IrtUf lit) iva,i cunici EnfciotGi' ul rruiiKtuit, ami dm in;; 

these y(‘ars lu: visited England fre«mentjy, the yeai 
I8r>l lakijig uj> his r(‘sui(‘nee there. He., va.-'. for many 
yeais leader of l&dle's oredu'stra in Mamjiertti*r, and a 
familiar figure at the ]*o[)nlar Concerts in London. Hr 
was lir^t violin in the Llueen’s Band. Hr lelirc'd, oAsing 
to ill-health, in iSUd, and fiom that time till his drat In 
Jdrd Oct<»her LSi)9, li\rd at Caiinbrulgo. His phi.\Ing, 
whetlier of \iolin or Aiola, liad A^(‘rv great 'piahtirs ; ]\e 
A\as ]ierfect in ens<‘iiibh-, and his poAver srlf efi'aci'ment 
A\as of a ]»ieee A\ith his griitlr disposition and Avith the 
])nrf‘ hrve ot art Avhich distinguished him through lite. A 
inon* lo\;ilfl«: naliiii; ncA’rr e-\isted, and his tpiiet inlbu nce 
on the ,irt of his tiiii'.* was veiA great (J. A. l’. M.) 

StrOS.tOri a city of Lasalle county, Illmnis, C S.A. 
It is on the V«‘rmilion river, tf)AA'ard tin* northnn part of 
the .Mate, at an altitiule of fiiL") frrt. It is on the rivei' 
bliitls, ha.s a regular i»l.in, goml an .iter sup]'ly and 
ag(‘ system. It has Iiac* railAAavs ■ the Ati-lnsoiu I'opeka, 
aiui Santa Fe ; Hu* CliiiMgo. Burlington, ami (,)nim'y ; the 
I Chu'ago and Alton ; the liuliana, Illinois, and Inw.i : and 
I th«^ WabaMi, ghing it much importanrf as a railway 
i cmitre. It. is in a cr»aJ region, and clay for brick and tile 
i is .ibnii(k»nt in its Aicinity. Its iiulu.Mru-s nicludi.* brick 
yards, i^rwer and tih* faclnrir ;, glass fai lories, aial 

i rionr and [d.miiig mills. Bopulation ( 18 St)), hj.oT; 
I ( 1800 ), I 1^11 I ; (lOOtt), I 1 , 07 !», ot wliom !'» 7 -l 0 Avere 
j foreign-born ami HjO negroes. 

! street Railways. Sc-cRmlways. 


S T I! K .N Ci T It OF A T K It I A L S. 


X tip* artli'le A\hich ap)>carr(l undei’ lliis title in th*' 
earli«‘r Aoliimc's ^ ninth edition) of this F.ncyclojKcdi.a 
^onn* account Ns’as giAi'ii of methods usualK folhu\rd in the 
trMingof materials, and of the grner.al Jesuits of >iu h t(‘sts. 
Most of the forms of testing machine AAhi(‘h AAi‘n3 there 
shortl}' dest’ribiMl remain typical of liio machinrs 

Testlajf in'rsent nso. In Fiigli.sh ])ractirr no form of 

macblnes, ^ ^ 4^1 • i 

testing iiKH'hine i-i more common than the singlr- 

lr*\er machine of Mr \Vi<‘ksteed, in which the .s]»ecimen 
stands in a vertical posilion, .susj)eii<h d from tlie slant rml 
of a long horizontal lever ab(»Ae it. This Icnci* forms a 


: l^twern them bi crniio:; coinprr^-*‘d. For tc.vt-; in bending 
; om* of the stirruP", namely, the pl.ittorm whicli liPiig'. 
from the AA'rigli-bivnii, is made M-mr I (»r irrt l^-nL:, and 
c.irrie- two knife-rdge snppoil^ at its ends on A\hi(’h thr 
eials of the ]»iccr that is to be b.rnt rest, Avhih* tin- cros:-,- 
I'c.id jnc'-ws (hu\n n]K>U tlir miildlr of tlu* J»irrc, Ii both 
ihr foii-e A\lii(h is r\rrtrd imM.-iiird by iiHmiis 
of llm ANt'lJi-bram ainl traAi‘Iling weight, jii.M as in tla* 
tension tests. 'To .a[ipl.v thr for«*c < onliiaiously, witla.iit 
shock, and either i|iii«kl.> or slowly .at will, a very e»>n 
j Aimieiit ]»laTi is to ua: a h^><li;nj]ic inlensifier, con^^isliiig of 


Aveigh heam to measun* the force iw<l in llu* te.st. Bull is 
applic<l to the loAvrr end of the specinuMi liy a hydiaiilii* 
cylinder beneath it, and the amount uf ]»ull is measured 
hy a travelling ]joise ANhich is run out along the lever to 
tin* jjosition nec(*ssary lo balance the t>nil. Tlie test is 
carrii'il out by gradually incri*asiug the pull, and at the 
same time moving the ]nuse out so that tlie lever i.s kept 
from toucliiiig oitlier of the stop.s ))elN\^oen wliich it fioats. 
'rhe general arrangement (tf a jnacliinc of this class for 
applying jmll up to ^10 tons Avas illustraU'.d iii the article 
referred to. More commonly, fur purposes of eommrrcial 
testing, tlie capacity of tlu* machine is bO or lUO tons, 
and supplementary arrangements are provided to allow 
tost.'' in compression or in bending fco ])0 made. For tliis 
jiurposc a small platform is .siis[ieuded like a stirrup hy 
four tikIs from tho weigh-beam, and hangs below the 
cros.s-liead, Avhich is pulh‘d down Avhcu the hydraulic 
cylinder i.s put iu action. Tlic arrangement is that of 
two .stirru]>.s linked Avith one an'|thcr, so that when tlic 
tAvo pull ijgaiust eacli oilier a b^ock of material placed 


.a large li 3 'dranlic pisttui oi)erating ;i. much similler one. 
r«y graduall\' admitting AA.itcr to the large j'i>Uin from 
any couvcuifiit source under iiUMlerate pressme, .-^nch «is 
tho toAMi AMiti'r mains, a progressively incroa.vcil ]»ressure 
is pnKlu**(‘d in tin- tliiid on A\liich the Miiiill jiislmi ads, 
and this llnid is admiUed to the. strainiPig cylinder <jf the 
machine. Oik of the advantages of the vi'ilii al l\j»e of 
machine, Avilli its .''ingh* horizontal leser, is the facility 
Avith Avhich tho cj>rrcrtness uf its readings may be Aerified. 
The* tAA’o points to he tested are (1) the distance betAAOen 
the knifc-ed.ges, one of A\hich forms the fulcinm of the 
Aveigh-bean* and from the otlier of Avliich the Muuklc 
holding the upper end of the. sjiecimcn i.s hung, and (‘J) 
the AYoight of the travoliing poise*. 1 'he weiciil of the 
poise is readily ascertained by using a supplementary" 
known Avcight to ajijdy a knoAvn moment to the beam, and 
measuring hoAV far tlic poi.se has to be moved to re.'-ton* 
ecjuilibriuin. The distance betAveon the knife-edges is then 
found by hanging a krioAvn heuAy weight from the shackk , 
and again observing hoAV far tlv.* poise has to be moveal 

S. TX. - 2 
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When of (Nnisiileriil)lt‘. h.iv<j t«» bo di-all 

with a Jiii'ichinu wliu-li tho M[»c‘ciiiion a horizontal 

]>ositioii iji gonorally prcionvd. In such <-.aM‘S a boll crank 
icvor is gononilly UM-d to pass rnoii tlic horiz«nital din-c | 
lion in which the pidl is applii^^l to thu \oiticul direction | 
in winch it is . icM.->uroil bv means (d‘ a tra^eI• 


stmiii, .iiid llif iiinouiil of turnin;; is niad by means of small mirion 
f/j and fi.\<'d to tlie rollns, ivhich rellect tlie divisions of a ii.ved 
seal«/^iiti> the leading tt Cj ro. In iMaitons’a exttMisometcr 

of lln*. rolb'fs is replacf-d rhombic jiiei-o of^tonl witli sharp 
uiii* of wliu-li against the t«ist piccc, whib* the other 

rests ill ji form'd in tin- sjnin^ projmiiig parallel to the 


ling jiol'.e.'" In'' mfidiines <*f large power llie 
transmission oV the .stresses through a le\er or 
system of levers becomes increasingly dillli-ult, 
a.nd accordingly, in some cases wliere tin* forces 
to 1)0 dealt, witli reach bOO and even JliOO Ions, 
the use of le\eis has been abambmi?d ami re- 
course li.is been Iia<l to tlie sinipk*r plan ot 
('stiinating the lonui a[)plied to the s[K*ci]iien 
from obseivalioii of tlio’ hydraulic pressure in 
tile -»t raining ram. TJiis process is at the best 
iiiisa.tis|ji.cltn‘v, lor tin- frh-tiuii of the hydraulic 




packing is uiicerlain. In such casci tlie idan 
might with gri-at advantage be ibllnwed of 
transmitting llie stn-ss diret-lly tlirougli a steel bar m* 
group of liars, forming a part of tlie iiiadiine, whieli 
Would be elastically sliaiiied, ami in fen iiig the stress 
from nie.isiircineiils «*1 their elastic strain. Such 
niea^ineimmts can be leadily carried cnit by means of 
an ••\rensojm‘ter in one of the forms di-.'cribed below-. 
"I'Im* elastic bars would virtually lorm springs wiiose 
<da-«tic ijualily could be iclicd on to remain constant. 


(From 1 nwin st i'l o/^Maft'rinL ) 

tcst*pi(‘(*(‘ fmm ilii- di.st.iiil clip. Much c.'iccllml wmk has hocn 
‘done by c\.lciiMonji'i,( i-l tins class, 1ml in^poinl ol (;oii\ cuiciicc itf 
maiiipiilaliou it is of goal iid\.iiitagc to haM- tlic apparatus •'•li- 
and palti-ins having tins chaiaL'tt'iislic have hccij doxiscil 
by Unwin and olh'.'is.-^ d'lic jiitM-nT writer has inliodiieeil a 
iiiieiom'opi* e vleiisometer of tin' .self-eoiitaineil type which has hem 
iV'-eil 111 a nnmhm'ol leeenl lesi aiehes, and has ]'1 ovkI (oiivenieiit. 
rids iijrilninient isshosMi in Fig. li : its action will he sc'cn by I’ltei- 
ene(‘ to tlie*di<igi‘jim J’lg. ‘J. Two t li[is M and (’ are s<cnied on iln; 
liar, e.ieli by nn-ans of a ] air of ojipoM'd •'cI'M'O'Ws. l>i Lwceii tbc 


This method ot measuring the, fon^es which act on tlie 


specimen on testing machines, lliough ciirrii-il fiut on a . 
sniull scale hy Kennedy,' Martens,- tho picM-nt w riti-r, and • 
othei-'^, does not ainiear to have, yet been applied to the ; 
type of inacliiges for whicli it Im partimilaily suiteil, namely, 
tlio.v* ill which the. forces to Ik- incasuied aie so gre«it a.^ ’ 
to make the n.si' of l<-\ers unduly euiubrous mid costly. ; 

Min-li attention Jia.s been paid^lo the de.sign ot extenso* : 
iiieli-i>, or appaiatus for obseiwiiig the small ilefoniMtlon 
wdiicli a te.sl-piece in ti-iision or eonijne'i mm 
fnJivrs'*' lE'dergoe.s lu-fore its limit ol (-last icily is leached. 

Such ob-'^erva lions atVoul tJie im'sl din-ct means | 
of ineii'iiiriiig the modulus of longitu<liijal (laNlieitj of the ■ 
mati'rial, <ind tln-y .seiwe al.'^o to tlrU-iinine the limits 
within which tin- material is e1a.''ti('j a. matter not iiieiely 
of pliysical inieie.'‘t, Imt of gieat jiraclical con.M-qiienci-. ■ 
wdieii alternating loail.s have to be liorne. In such a 
ni.itiM'ial as wrought iron ihe whole .iiiiouiit of vlastje ! 
extension amount', to only alioiit of tin- length under , 

ob.■^orvatioll ; with a length ol S im lit.*s, wJiieh is usual in . 
tcn.sile tests, it i.s desirable, to leatl the extension to, sa> , ! 

ttioduliis of elasticity is to be I’ouml 
with fair aiM inacy, and if the limits of jiroportioiiality ' 
])ct\vi‘en strain lo .stre.ss an; uinh'r e.xaminalion. Pleasure 
inents taken betwe<*u tnarks on one side of tin; bar only 
are liable to be atVected l»y bending of the piece, ami it is 
es.sential either to make indcjjemlent ineasurements on both 
aides or to nie<iNiu'e the displai-ement between (wo pieces 
whii‘h aie altm hed to the bar in such a manner a.s to 
share equally the strain on liotli sides. 

Tu llie e.Ntensivi; Si l ies ef e\ jierillieiits Ciireieil mit by BaUSehlllgeT. 
iiidepeadciit measinemerit i ul the sli, 1111.1 mi bofli side.s of the b.u' 
h.ivfi been iii.ide by v.'^ing iiiinm niienmieters of ibf 1 vpe illnsti.tted 
diiigraiimiiitieiilly in Fig. 1 . Two < iijis </ and h eliisji Uic lest pieia* 
ut the phiee lu't-wem wideli tlu- e\teadmi js to lu- iiieasun'd. Tim 
clip b eairies two small lollers i/j </.j wldeli are tree to rotate <m 
ceMlre.s jixed in the clip. Tliese rollers jness on two plane .st:ip.s 
/•| e.j altaeheil to the oilier elii». Wlien ihe speeinum is .stretched 
tie; rollers consequently tin a tlirougli angles [Odpoilimial Lo IIm- 


‘ -'rhe Use and Eqiiipmieut of Erigineeiiag Lubor.ilones,’' f*ror. 

hiJ. 188<j. 

“ HtnuHuHtk of Ti’sHuff Alaicriiils, transl.'ite<l by U. U. ItHiuing. 
This bonk sli.nild ho Jcfcrivd to for dolailcd account*; til many foriie. 
of testing rinidiiue.N 



KiK- ‘i- 

(hroiu Kwiij^f.s Stiesojth »•/ Matcrialti.) 

two iv a rod IF wld'-li is Imiged to I* ami Inis.i hluiil jiointed ujqtcr 
eml wlijeli makes a hall uml-.soeket joint with U at U. ;Vm>ther 
lor K hangs fioiii U, and e.iirics a mark which is read by a i.iuro- 
sLojie iitlaehed to 15 . If« nee, when the sj)eeimei) .stret- lies, the. 
length of 15 ' being li.xed, the hni K is pulleil up relatively to the 
mieroseoj.i-, and the aiiioniit, ol‘ the niovenient is mea.suied by a 
mieromeier M-ale in the cye-pua'e. A fecrew' at P .seive.s to bring 
the mark on It into the lield of view, and also to calibrate the. 
n Sidings ol the inieione ter scale. The ai'sdo allows readings 
to he taken to x.7vio'- uieli, liy esLinuitiiig lentils of the actual 
divisions. The iiriiis C P urnl C Q are equal, and lienee the luove- 
Tneiit of Q rejire.seiit.s twice the extension of the bar under test. 
Fig. 4 hlinws aiiollier fo*iiu of the iiisthinient, as adayited tlie. 
eoinpreshion of short bha-ks. In this ease the anu 0 Q is iiiiKs 
times tlie length of C P, and consequently there is a niei;hauieal 
magnilieatiou of tin hcsivles tliu iiuigiiiJicatioii utforded hy the 
muroseope. 

^ Pcscriptums of variouJ forms of e.xteusoineter will bo Ibuud iu 
>Martt*Uh*s hook, cited ahovi 
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.uifiL'Aling or otlicr ajipniju-iaf-n trrjil iu( nt, a v«‘i y (liHrit nl 

^ - Ia’IicIn jour 'Tlir vi'jM-iK'uJit m.iv l)c 

Overstrain. . , i' • , •' i i i 

rausi’tl, as, tor lastaiu'o, m wiiv Aviurii l!.i> }>- ru 

Iianlonod hy l»ut iln* t'laslicify is uiia li im- 

j»air(.‘.<.I, and it i.s oidy very jiai'nov liiuiis, it at all, 

that proportioualily liftwia'ii .slross and .-arairud is ioiiral. 

Siibsotpitait proloutrt’d n-st gradnall} rfstorc'^ t !nM la.'.ti»-_I|y, 



and after a sufiicieut number of ^feeks or mouths the 
metal is found to bo olastio u[» to a |K.»iut v/hioli may 
]xi much higher than the original elastic limit. ^ Ft has 

^ See C'X|H'riinciils hy Baascliiiititr, Miiih. aas mech-trch, 

Lah. in Mundirn, 18St>, ;unl hy the writfp, Prnc. Roy. ,Soc., \ol. 
xlviii., 1896. A suniniary of Bauscl linger'.* tonclusiona will U* foniiil 
in Marteus's btok, died ubovei aud in Cum Testing of Materials. 


redin ing cam'll of tin* oli^crvod ovL ii'JoJ.s lo aii aiiioiint |.)T)- 
]Matioiial to ilic lo.id, ii.uin-l', lo (»m‘ m.it of i-.'d* h^o » lur 
ra«‘li I Ions ]t4 r .‘Mjii.o<‘ imli of l<.Md. The ellis-t i> (o ( or* 
ts.ift the 'VNiillh (si flic aiitl lo niak»* aii\ nant 

oj stramht nrss in ifu' cuim ■; rxidciir tJian i! v. onld 

o|!m rAu-o lu‘. M'o L'.sfajif ctnilinioHj ciiM-.s sliowinj* sn, 
(T-^^ive ojior.itioiis are draan from sejMrat** 
oii;:ins. In the experiuietit of Tin.s. i> ami 
l» the uiaKwi.!] under le.st wa.s a iiu“lium 
.•^tef), conlaininj, id’out G* I jmt eeiit. (jf 
(Mrl)\>u, Miiieli wlien te-.it-d in ih,* n.-^Ual 
way .siiov.'d a bh‘d:iiio stivfi;:!h of .‘ill 
tom; ju'i- s.jMare w itli a VellmarJo*<l 

elastic limit at .'i.l).a]l tl'J tom;, in ['iM o 
the lino A n'l.it*-- to a te.4 of ihi;-! mateiial 
in its lainiitive eomiilion ; ihe loadiiig 
raised lo oo tons so as to pn dnee a eondi- 
lion '*f se\eri‘ o\tjNtrain. The Ion.] ^^n,s 
then remov(Ml, and in a fou ininutt's it. 
wa.s reaj»j)liod. The line Jj f‘.\liibi|s 

the etlect of this ap]»]icatioii. It.s ciimjmI 
form shows plainly that jill appiaraeh lo pc-rfecl ela.stmity 
has di.sappeareil, as a eonstHjUenee of the u\erstrain- 
ing. There is now no ela.stic limit, no range of sli>ss 
within which Hooke^s law applii's. With the lapse of 


2 Muir, “Oil the R<*covfTy of Iron iVoiu Ovw>traii‘,’' J'/itl. 'Irons. 
Roy. Soc.f A, vol. 193, 1900. 
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time the ci'frvo ixrarbially recoNors its strai^Jitiioss, and 
the inutori.il, if at ordiiiary ntinospiK'ric tompfmture, 
would show Jiliiio??!. complete recovery in a mouth or two. 

But 111 tfiia iii«tAnoo tho. romoiy MS liasl^iifU hy iiii- 

inersing th(^ for four minfites in Ixiiling water, and^ 

Inie (! slutyi's tliat this treatment restored j)ra(!tically 
IKTfert olastit‘ity \l[) to :i limit as liigh as tlio load hy 
wliieh the pr<*vioii.s (ATrstraining had heeii elfectod. The 
loading in (.■ was eontinued ]nist a tiew yield-point; this 



made, th() elastieity -again disappear, but it was restored 
in the same?! way as before, namely, V)y a few nxinntes' 
(‘\[jOKSiire to 100** C., ami the line 1) shows tK^ linal test, 
in which tlie elastic limit has })een raised in thi^ manner^ 
to 15 tons. Other tests have shown that a temperature 



of even 50“ C, has a considerable influence in hiistening 
the recovery of elasticity after overstrain. 

In the non-elastio condition which follows immediately 
on overstrain tho metal shows much bystercfiis in the 
relation of strain to stress during any cyclic repetition of 
a process of loading. This is illustnited in Fig/ 6, whore 
the arrows indicate the sequence of the operations. Fig. 7 
relates to testis of wrought iron, a material in which the 
recovery through lapse of time is more rapid that it is in 
steel. There the first overstraining A bnngs about the 


non-elastic condition B, but a rest during sixteen hour® 
sntficcs to restore nearly i^rfect elasticity, witJi the result 
tljjit the next loading gives^line C with a j^aised elastic 
liillitf This loading wa.'^ oirriod far enough to overstrain 
the piece a second time, and line T) then shows that a 
non-olastic condition has rpap[)carcd. Finally line l‘i 
shows the rec(»very which is brought alx>iit hy inniuMsion 
in f)oiling water. 

When a piece of iron or steel which has been over- 
strained in tension is submitted to compression, it sliows, 
as might ex[x?ctod, no a]iproacJi t«» cmil’ormity with 
Hooke’s law until recovery lias been brought about either 
by prolonged rest at ordinary t<unperalure or by ex]H)sur(j 
for a short dine to some high(‘r tcni]K‘ratiire. After re- 
covery has taken place tho elastic limit in eoii)])n;ssion is- 
found to have beem lowered ; that is to say, it j>ccnrs at a 
lower load than in a normal piece of the same met.il. But 
it a]ipears fnmi Mr Muir’s («i»erinu:Mits that tlic amount 
of this lowering is not at all equal to the amount by 
which the elastic limit lias been raised in b'nsioii. In 
other words, the general etlect of hardening by overstrain, 
followed by recovea-y of (‘lasticify, is to widen tin' range 
xvithin wJiieh a ]>ractieally complete jiroporlinnaliiy br 
tween strain and stress holds good. 

Of all recent aids to a knowledge of tlie structure of 
metals, and of their behaviour under stress, per ha] >,s tin* 
mo.st important is microse(‘pie examination. Tho mi^'oj- 
scopic study of metals was initiated ly Sorby as early as 
IftGl (see Jh'it. Assoc, Rcpi^rl for that year). After a 
period of neglect, it has lH*en ])ursued 'with imidv energy 
l>y a largo number of observers, and lias yielded results 
which are of f»indamental inipnrtritice in relation to the 
str<*r)gth of materials. For the })urpose of microsco]>ie 
examination it is usually n(jcess,ny to bring a small 
of the metal to a stale of high surface j>olisli, tin* final 
stage of whi«*h is pi'rformed )y nilibing ou a surface of 
wash-leather chargetl with a thin ]»asteof rouge and watcT. 
Tho sjiecinu'n is I ben lightly etch(*d in dilute acid or 
treate<l with a staining ni(;dium, such as liquorici; or 
cocoa, to make tlie slrncture visible. Wlien tlie surface 
is examined umler a lens of suitable power it Is scon to bo 
made u]i of irregular aro^is with welbdefined boundarb s. 
A characteristic example is given in Fig, 9 (see l^late), 
Avliich is a mir ro])hotogra]>li f»f wrought iron tindor a mag- 
nification of 'JOf), normally illuniinab^d by light wbicli is 
condensed on the field by moans of the objective itp(?lf. Tlio 
areas into which thi^ surface is divided differ in a])]>arerit 
texture, and when illuminated obliquely it is found tliat 
some of tlican shine out brightly while othf*.rs are dark ; 
by changing tlie direction of the incident light other an'Uij 
become bright and those previously bright liecomo dark. 
T’hese areas are the sections of crystalline grains wliicli 
constitute tho niiiss of the metal. Each grain is a crystal, 
the elementary portions of xvhich are all oriented one 
'w-ay, but the orientation changes lus pass from grain to 
grain. The irregular lK>undarios are tho chance surfaces- 
in which one grain met'As nimtlicr during the progress- 
of its crystalline grow'^th. Etching a iiolishcd surface 
dcvolopa a multitude of facets which have the same 
orientation over any one grain, and therefore 
give it a uniform texture and a uniform bright- 
ness in reflecting light of any particular in- 
cidenoc. The size of the grains depends very 
much upon the previous theraial treatment to which the 
metal has been subjected. Sudden cooling from a high 
temperature tends to make the grains small, slow cooling 
tends to keep them large ; and protracted exposure to 
moderately high temixsraturo has been observed in some 
cases to favour the gmwth of very large grains. 

AVlicn the metal strained in any manner beyond its 
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limit of elasticity the grains are found to have altered 
their ftliai>e, becoming longthonod in the direction in which 
stretch has wcurred. Subsequent exi)osuro to a temjKjra* 
lure whio)i*is high enough* to remove .the mechanical 
hardnossi produced by overstraining is found to bring 
about a reconatniction of the grains ; tlie original pattcjrn 
is not reproduced, but. the reformed grains show no 
direction of ])redoininatijig length. l*.est;ar<hes by Mr 
W. Ilosenhaiu and the present writer liavo been directed 
to examining the manner in which the grains change their 
shaj)e during straining, and also the changes in structure 
wdiicli sul>se<iiiently take [dace. (See “ Tlie Oiystalline 
structure of Metals” (two papers), PhiL Trans,^ 1900.) 
These researches have shown that metals retain their 
crystalline cliaracter even when so .severely strained, as 
to exhibit (pialitiea of [dasticity w’liich are at first sight 
iuconsisteifl with Uie idtvi of cryjrrfallino structure. The 
manner in which a metal yields under sovere strain is by 
filil>H which occur in the cleavage or ‘‘gliding” [dano.s of 
the individual crystals. 1'hese sli[».s are seen under the 
iuicrosco[)c as shar[ily d(*fine<l linos wliich appear on the 
polished siu*face eft I'ach grain as soon as tin* yiidd-point in 
any ])ro«oss of straining has been readied/ »S<*en under 
noriual illumhialion the lines are dark; seen under 
obli«[iie illumination they may be made to aj^pear as 
bright linos on a dark ground. Thti a[»[K‘arani*e of each 
line shows tliat it is a narrow step jiroflneed by the 
fili[>])ing of one [lart of the crystalline grain over a'uother 
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ored the crystalline character of thtj structure, although the 
hich HhajKi of each crystal undergoes mucli chaug?. A bar of 
icra- iron w^hich has been rolled cold from a large to a small 
deal section shows, when it is ]»oli.shcd and etched, a strueiure 
ring in which each grain has all tlie characteristics of a crystal, 
Uitn although the gi'ains ]ia\(tljeen distorted into forms very 
no different from tliosc wdiicli arc found in bai;® which arc 
Mr rolled at a red heat or are annealed taftcr rolling. It is 
cted clear that the j>rocess of straining has occurred through 
heir movements wddeh preserve the [larallelisin of all the 
ture portions of etwdi individual grain so long as continuity 
nine of the parts of the grain is jireservcd. In rmuiy metals, 

00. ) however, a further eflet’t of severe strain is to develop 
heir twin crystals, and thi.s implies a rotation of otic group of 

1 . as elements through a clelinite angle with rcs[x*ct to the 
ight other eleirients of the same grain. Excessively severe 
The straining, as, for instance, the squeezing of a block of lead 
4 by into a tliiii fiat plate, is found to produce a crystalline 
s of structure in which the grains have a greatly reduced size ; 

the tlie slips have in that gone so far as to cause divisions 
the and intorjionetrations of the crystals, 
it in Microsc(»[nc examination furtln-r shows tlwt aftor severe 
ndor straining the structure of a riictal is far from staUe, a 
iider fact w^hicli connects itstfif with what is observed 


ill ves[K)ct to mechanical quality. In some 
metals at least, ami notalily in Ictul, severe 
straining is followed, even at atiuo.s])hcric temperatures, 
by a protracted crystalline growth which results in the 


j)art. The diagram Fig. H represents a section bet^veen | formation f>f crystals wliich are relatively very large. A 

j ... x' . 1 -• . r .ir .. \ .t . . xx n* ... .j? . 


Iwo contiguous surface grains, having clcavttj 


or gliding 


]»ie,cc of ordinary sheet lead sliows the cfiVicts of this 


A 


A 


’V' ^ /V/'O 0 C 

/. O O ^ '.V' > \ v'' ^ A 


Befoi e straining. 


"h u'l.m.t'h '.hi, , > 


After St laming. 

8 . 

(From Trans. Jioi/. Soc., A, vol. llKt.) 


planes as indicated by the dotlc'd linos, A Ji binng a part ' 
of the iX)lishcd surface. AVhou straining l»eyonil the 
elastic limit takes j>lace, as by a ]>iill in tlic direction f»f 
the arrow^s, yielding occurs by finite amounUs of slij) at a 
liiuiti^d numlier of places, as at a, /j, c, <f, c. This exposes 
short stejMS, which are [lortiona of cleavage surfaces, and 
w'hicli, wlion viewed under normally incident light, appear 


growth well ; it will l>e found, w’hen etched, to consist in 
general of cry.stals enormously larger than any that could 
liave survived the ]»rotms of manufacture by rolling. A 
similar growth may rendily be Iruced from day to day or 
week to wfiuk in a [lieec^of load wliieh is kept under ob- 
servation after }>eing sevmely strained. The [irocess of 
growth is greatly accf’lerated by r.iisini^ tcuq»crature. 
1'hat some [H’occss more (»r less anahjgous to this goes on 
in iron and steel during tlie filiangc whieJi iK'dirs when 
elastic recovery takes [>lnce aft<jr ovorsl^itining may be 
cMin jecturcd, though there is as yet no direct evidence on 
tile [M»int. The growth of large crystals wliioli ia seen to 
<»ccur ill lead at vt;ry moderate ten ij;orat urea has [xifhaps a 
more direct relation to the changes wliicU odcur in iron 
at temperatures high emnigh to [irodiice annealing. In 
the secoiiil of the two [lapers referml to above a tliw>ry of 
the grow til of crystals in s(»lid metal is suggested, accord- 
ing to wJiich thf3 film of eutectic alloy, which forms a 
cement between one crystal grain and unotlior, acU as a 
so]v(*nt <in one gniin and dejiosits metal on the ncighl>our- 
ing grtiiii, by a proce^ss which is [irobably electrolytic. 
Most spc<;imens i>f metal may be cj\]»ected to contain 
onoiigh imj>urity to furnish material for an intergranular 


black because they return no light to the i*ierosco]»e. 
They consequently appear as dark lines or narrow bands 
oxteuding over the [xilialicd surface in directions which 
dopoud on the intersection of that surface with the jilanes 
of slip. Many such linos a])[)ear as the process of straining 
goes on ; they are s[>aced at moro or less regular intervals, 
and in general three systems of them may be observed 
intersecting one another. The general a}>}X‘.aranco of these 
alip-lines is illustrated in Fig. 10 (see l*late), which is a 
comparatively low-power microphotomaph of the surface 
of several graii^ in a piece of stmined lead. Fig. 11 (see 
Flato), which b part gf the same surface under a much higher 
^ow«r/abo^ the jiutersectiona of slips along thipo or iem 
diff^hi pl^es, Witib thiug systems of dips 

» it iadejir thut the pro^ 

of 4raii!uii^ ; iir fodt of fditw are seen. . 

Ia. without affecting 


cement. 

It is impossible in a short article to give any account 
of wdiat has been done, laigely by microscopic examina- 
tion, in studying the constitution ami prt^jicrties of alloys. 
Jtoferencu .shouM be made to the researches of Heycock 
and Neville {P/uL 1900), and to the valuable 

reports of the Alloys Ib'searcU Committee iiimlo by Sir 
AV. lioberts -Austen to the Institution of ]M(^chanical 
Engineers {Proe. fmi, 2Jec.h, AVi//., 1^91, 1893, 1895, 
^897, 1899), w'hich not only contain much original work, 
but give a useful snianiai-y of the researches of others* 
Tlic structure of steel in particular has attracted much 
attention, notably at tlic hands of Osmond (./oum. JroH 
and Steel /ws^., 1890) and Arnold {Proc. In&U 
vol. cjaiii.). BJ[icroscopic examination of the low' oi* 
medium tiaed for structural purposes shows it 

toeottsist (femte), inters^x^rsed with graizm 
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which have in general a Inniiiiated stmoture and are oom- 
posod ofiiltt^riuite bands td i\so constitnents, inunely, iron 
aiul earlnde of iron To those kniinatorl grraiiifi 

tlie name of pearlite lias Iumti given, li: .steel such a.s is 
used lor rails, coiilainiiig about U'l or O’o j»er eent. of 
carbon, tluj grains of pearlite * iccupy about as largti a 
Volume of llie speiumen as the grams of uidamiuatod 
ferriU^ ; but. >\lieu the proporth)n ol earl>on is inen»ased to 
about ()■'.) per cent, the \vh*)le a nia.ss of pearlite ha\ing 
an exet*e<lingly intiniare ini\tnrti of the two eun.-Uituents. 
'fliis a]»pears to b^^ a euteelie :illoy, and the .same in- 
tiinatily blended structure is characteristic of eiite«‘tic 
alloy’s generally. Inip»»rtant \.iriatioiis in the ^isible struc- 
ture re.-;ult iVoni rpieneliinir, cumealing, and other varieties 
of theriual treatment, as well as I'ruin the presence of other 
c(»nslituents in the steel. 'I’he luicro.^eope may be sahl 
to si'rve the [>art of a detect i\e in detiTinitiing whether 
the. treatment has been normal or lias involved features 
which \\onld prejudh-e the <|u;dity of the finished jinuluet. 

Jt i.s a well-known clnnactiMisiie of metals that small 
ipia.nllties of foreign inatlin- may jiroduee an altogeiher 
disproportionately large influenee on their 
inerh:inic.al and other j>ro] unties. The clfc'ci of 
maUer, 'iniall ([iiantiti-vs of carbon in iron, of niekc-l in 
iron, of alnminiuui in eoi»]>(‘r, are iin])ortant 
jiractical iIl;^ta^ces where a highly beneiicial effect, in 
r>Nspoct of strength and diic.tility, is prodneed. The wide 
and vari‘‘<I range of ipialities jiossessed in steed from ]iuro 
iron at one end to t»»ol-steel at the c)ther is due to 
quantitii‘S fd’ carbon wliich lie, for the most j»art, under 
1 [XT cent. The a<Milion of about 3 per cent, of nickel 
to mild steel has given an iinporlanl now structural 
material [los.se.ssing incnaised streiiglli and inerea.sed 
capacity for plastic strain. 'I’ho [»resmiee of niangjuiese 
in small f[nantities is known to be an essential emidition 
of strcngtli in mild steel. J>y adding ni< kel or manganese 
in large ([iiantitie^ various interesting ]*n'<liicts are ob- 
taiuoil, one of which has the rimiark ible. ]irf»perty (d bi'ing 
almost destitute of magnelie ([Ualily (see ])a|»*-r.s by Mr 


i 

i 


I 

I 


I 

i 

1 


R. A. Hadfiehl, JoimK Iron* and Sttti Inat,^ 1888, 1889, 
1890, 1892, 1891 ; Insf. ’^ols. ciii. ami 

(»xxxv1ii.). The injeroscoiie gaw far to make imdligiUo 

such instances ^)f large otlifcts following f>i- apj^irently 
small eansti.s. Jt also throws light on the important 
practical ipiestion of tlic inllueiice of certain iiuiiuritics in 
causing weukues.s. ]t has long been known that snljdmr, 
for e.\am[d*, is a dangt'rcuis constituent of iron or steel, 
its pre.soncc t*ven in small (piantitics b(‘lng iij»t to cause 
))rittlene.s.s. Under the microsco[»e it may be .seen that 
.sulphur temls to segii'gate into pockets c»r wcUs !)etween 
the crystallipo gr.ains of the metal, d’lie cohesion is 
(Icsiroyeii, or greatly weakened, where these inci[»ient 
flaws occur, aud a state of stress whudi w’ould be uniform 
in homogeiieTms nmtal IxTomes far from uniform in the 
immediate neighbourhood of the flaw. An alternating 
.stress, for example, wJii^di would be w(‘ll within* the elastic 
limit if it were imifnvmly distributed may mueli exceed 
that limit locally rouiul tin* t'dges of llui fhnv. lienee 
the matei’ial tln-re may be periodically overstrained, and 
may gi\e way much as a rod gi\e.s*way wljen it is bent 
backwards and forwards beyond it.s ehi.«4(>ic limits, witli tlie 
result that the flaw gradually s]>reads and tlie jiu.scliief 
becomes nuTe and more {“Ciioii.s until tlie [)ieeo a.s a wdiole 
break.s. It is not unlikely that many (d the sudden 
failures of ])ro[)elIer shafts aud mils an* due to s(jmf5 such 
cause. The expi‘rimenis of Wohler, showing that repeated 
stresses can produce? fracture, although the load is ke[»t 
williin liniits wliich are ap]»an Mlly nairow enough to 
avoid jmxbicing cnmulatiNe ]»la.‘itic sjrain.s, are diflicnll to 
understaml in iilatifai to a strictly liomogeneous matciial. 
Tht‘y ])oc( nm inoic* readily intt‘lligil>le when it is rec(*g" 
iiizt'd that the metals with w liich the. ('ngim‘(‘r * lias to 
ileal are l;ir Inmi lioniogeiu'rms, but. eon.'<i.^t <d aggregates 
of granules, i‘ach rd which is a cry.''lal, iinitiil by lilms of 
‘•(•nienling maleiial wliosi* [n’o[u‘rlies are not only diflerent. 
IVoiii tho.se of the grannies lh(*mMdves, hut [irobably not 
con.'tant fnini ]»laee to place Ihrouglioiit the snbstanee of 
the piece. (•>. v\. j:.) 


STRIKES AND LOCK-OUTS. 


A STUTKE is a stopp.ige of work by c(unmon agreement 
on the [lart of a lioily of work'[K*(»[ple f<»r the [airpo.sc 
of obtaining or resisting a change in ilie. comlitiiuis of 
cm])1oyiia*nt. The body of w'ork jn-ople may be large or 
.small, ami Iho ce.ssation of w'ork m.'iy bo .sininltamioiis or 
gradual ; c,«/., if the iiotiee.s to ciMse wuik ha[)[»en to 
exjure at iliilcreiit iUtes, tho oes.sation may lunertliele.vs be 
a strike, ]>rovi<lcd it take.s [dice as the re.sult of a r-fnnnion 
agrooment. ft will be s(x*n from tin? above definithm that 
a strike, tlmugli the inniicdiatr. re.sult of an agn‘cment, 
formal or tacit, on the pait(»f woik [loojile to witliliold llmir 
labour, may originate in a demand on tho part of the 
employer fis well a.s on the [part rd the emjiloycs. In tho 
former case tho stopp.ag<! i.s idten (though lo<»Si ly) termed 
a “lock-out.” It is obvious, however, tlnat to distiugiii.sh 
stoppages as strikes or hpck-ouls according to the 
source of tlie original d(?inai.il f.ir a change of conditions 
would leail to a very arbitrary and mi.sh'ading clas.sirica- 
tion. Fre<]ucritly it is not easy to say which side made 
tho original demand to which tho dispute is to be attri- 
buted, and frequently a siojppage is the result of a break- 
doAvn of negotiations in the eour.se of wliich demand.s 
have been made by both .sides. ^loreoA’cr, in so far as 
tho di.stinction can be ilrawm, it wmuld lead the re-sult 
tint in almo.st all case.s a di.s]pute in times of improving 
trade would be termed a strike, and in times of declining 


tra<lo a Ifpck-out. It is not. possible to frame an en- 
tirely .'^iili^fachny deiiiiitiou of a hp^k-out whi^li shall 
enable it always to bo discriminated from a .strike. Jt 
may be noticed that tlie attempt to make this distinction 
lias be<‘n abandonc'd in the Itord of Trade .stati.sti<'s since 
I 1894, both kind of stoiqiage.s being now* included under 
the comprehensive title of “ trade disputes.” 

‘ Tlie (piily ba.sis of di.slinetion between a “strike. ” and a 
' “lock-out,” wliich is .*^uflicieiitly definite for precise or 
i .statistical, ]pur[posi*.s, is tho source fnuii which the aetnal 
‘ notice to cease w(prk emanates, ce.s.sations resulting from 
iioliee.s given by the enqiloyens being lermcMl “loekout.s,” 
wdiilo tho.se which either re.snll. fnpin ncptices given by the 
men, or from their withdrawal from w'cuk xvitliout notice, 
would bo termed “strikes.” Hut xvhethcr the term “lock- 
out” be restricted as abcpvo, or applied, as in tlic pojuilar 
u.se of the term, to any dis[pnte in which the einjiloyers 
ap]ioar to be the aggres.sors, the distinction does not afford 
’ a sound basis for the statistical classification of disputes. 

I The source of the actual notices to leave woik is often 
quite an unimportant matter : while, on the other hand, 
if the ordinary current use of the i<Tins be follow*ed, there 
; xvill be many disputes' whicli, according to the workmen’s 
! view', should be termed lock-outs, and, according to the^ 
employers, should be termed strikes — a difficulty which 
was w’cll illustrated in Uie controversy as to wlicthor the 
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“Strike Clauses*’ in Admiralty contiacts could heinvoketl 
in the case of work stopped througli the engineering dis- 
pute of 1897 described below (p. 24). In the present 
article, thcjpforo, no distinftion is clrrawn for statisfical 
purposes between a strike and a lock-out.* 

Another distinction, pcrJiaps of greater iinpcrUince than 
the above, but which in practice it is aoinetini&s difHoiilt 
to draw, is between a stoppage in pursuance of a trade 
dispute, and a stoppage due to a hand Jidc dismissal or 
change of employment arising from th(3 iiitcntioTi of an 
employer to cease to employ a parlicnlar set of men, or 
ot a group of workmen to cease to w’ork for a particular 
cm[)loyer. (Generally speaking, a .sto)»page may rightly 
Vie termed a trade diapiitf' if there be ;in intenlion on* 
the part of l)oth jiartics (at least at Iaio beginning) 
to resume the relations of employer and cm]»loycd on 
the satisfj,ctioii of certain specifi(‘d conditions. Where 
the willingness to rosuine this*n‘lation exivsts on one 
side only the (piestion is ore dillienll, ami accordingly 
it is not un<*f)mniori for an employer to <leny tlu‘ 
existence of a trade dispute, although the men formerly 
in his employ wiay be ar-timlly drawing ‘‘strike j‘ay 
from their unions, ami ■* ])icketing ” his works to jire^ent 
their ]?laces being iille»l. Such ca-<es sometimes arise 
when the workmen consider that tlie dismissal of some of 
their e(>ll(‘agn(‘s is dm^ not to p(*rsonal faults or slm-kness 
of e‘m])loynient, but to some collective action which they 
have taken, or to their memlxM-sliip of some organization. 
J'lroadly s]>ealving, how’over, the distinction is that a.trad(‘. 
• lispute is a tem])orary stoppage entcicd intu to ('bt.iin 
or to resist a. change of conditions of employment. 

The essence' of a strilui or lock-out is a ri-fusal tin the ]» ot 
of a number of workmen collf'ctisoly or of an employer to 
lenew contracts of <irn]>loyTncnt excc]»t on certain changed 
r'(»nditions. This simjile situation may be complicated by 
actual bleaches of coi.ivact, us when a b» dy of W’ork-p«‘oplo 
leave work without notice, or by attt'm]>ts on their part 
to [irevent other persons frfmi ent<Ting into contracts of 
service, or to persuade other persons to lenninato or break 
thc'ir contracts. Ihit smli features as tlu’sn, though 
common to many strike.s, are not essential. Tlie quo-stlon 
of fin; legal position of stiikes, and of the methods adoptctl 
for tlie conduct of strikes, is discussed below. Hero it is 
only necessary to point out tliat .stiikes, such, are 

irK'idonts arising out of Oui modern iviatioii-hip fif frc'o 


1^ 

contract os between euij^l^yers and workmen, and have 
little real analogy wuth the revv lts of serrile^or semi- 
servile labour in ancient or inedia',vjil times. 

J 

Trade Dlt^puies in Ore Untied Kingdom, 

Since 188S the Fioard lif Tivide liave kept a record of 
strike.s and lock-outs in the United Kingdom, ami the 
following table, based on the olH<;ialV‘turns published by 
that department for the last ten yea?rs, .shows tlie number 
and importance of these stopjiages in the United 
Kingdom : — 



N limner 

i Numlicr of WXirk-ru-ople AtUcteiJ. 


Yt .ir 

! IliKpiitcs. 

Diroitlv. 1 liulirn-tly 

Total. 

OuratiMii ai 

W'orking 1 

IM'l 

' 90i) 

, 203. eTI ■ 63,S89 

267. 160 

6,809,371 

1892 

' 700 

316,136 ! 10,663 

3.56,799 

17,381,936 

J 892 

: 783 

r.5t8,f.:ii : :!7,f!r.2 

636,386 


♦IMM 

: 929 

1 2;.7.3H i 67,934 


9.r.29,«]0 

. 1895 

: 749 

: 207,239 I r>r»,8S.| 

263,123 

' f), 7'24,(>70 

: 1896 

1 926 

■' H7,9r»0 > .'■>0,210 

19H.190 1 

! 3.746,368 

i 1897 

i S6I 

j 167,-1.'.3 i 62,814 

230,267 

, 10,845,523 

1898 

711 

1 200,769 r»3, 13.S 

2.53,907 , 

; 1.5,289,47s 

' I.v.jO 

1 719 

: i:’»s.o:,s . 42,i:)9 

180.217 

2..516,416 , 

1 1900 

618 

! 13:.. n.''. 1 53,393 

188,538 

3.1 -.2, 694 : 


A com]iarison of the figures for jiarticular years is flul»- 
ji^ct to some qualifications, owhig <»n the one hand to the 
increasing completeness of the Foard (4 IVado returns, 
and on the other hand to the fa(‘t that from 1891 \ery 
small di.sputes have been oxclmU’d. There liavc also been 
some changes in the method of eonqmting “aggregate 
duration.” On these points reference sliould be made to 
till' report; themsches. 'Tiie HgUTCs stateil above, give, 
however, ri fair idea of the magnitmle and lluctuations of 
trade di'^putC'S in recent veins. It .dimild 1 k‘ noted that by 
“inciireclly alleclcd af<‘ meant the work peoplt; emjdoveii 
in the same (‘stablislnm-nts as those on strike, w’ln> aie 
thrown out ol em]*)oyment owing to tlie striki*, but me 
not tliemselvos engiigeil in it. The Ikiard of 9'rado 
.statistics do md take into aerount lh(‘ persons eiiqdt'y.d 
in kiedivd trades who arc indireetly afibetod. 

The mo-?t inq»ortani tiling to Tn»tc about tlie abo^e 
statistics is that in mu>t years tliey are dominated '\y one 
or iw'o largi* dl>]niles. This is s«'en most <‘learly from the 
following tablo : - 
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Vt'ar. 


i.syi 

isiri 

1893 

1891 

189:*) 

1896 

1897 

1898 

1899 

1900 


I’niu'ijMl liiapuli -i Iff ihf Yr.ii 


Tiwle and LfifHlIty. 


(Nn \'('ry liirgr disjniO*) . . . . . ' 

i Miners (Durham) 

} Tevtile Operatives (Lancashire and (du-Kliii. - 
J Coal Miners (Federated Disl riel-. i 

( Cord Minei-s (South Wales) 

Coal Miners (Scotland) . . . . 

boot and Shoo (Jpcralivr s ..... 

(No very large dis]iul»*) 

Engineers I 

1 Engineers- eniitinni'J . . . . . i , 

Co.^! Miners (South Wales) j 

(No very large dispute) i 

(No very large dispute) ..... 





\il i-iIm y lihimtoj.. 

Numl»ef «'f 

\f:rn jffUt' 

JS'uiiibir 1 

N Diiiber i»f 

Aufflrplti' 

Work-pe 'plr 

Duialiiin in 

••f 1 

W r»i k-p. wpU‘ 

imralifiR in 

alti’i’tt'il. 

\\ fiikniij hiivs. 

Mij4piilC? 1 

jirt'-rle'l. 

W'nrkimr liajn 
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267, ' 6i) 

6, 809, .'.71 

7.5,000 

1,275, OfjOJ 


231.799 

7, i.oo.f-ni; 

.50,000 

,5.9.50.000 1 

.300,000 

90,1 too 1 

23.700,000 1 
2.3 lO.oOO j 

7^1 

2 16. 386 


7o.(M»0 

.5,1)00,000' i 

p-V'J 

25.5,218 

3,929.010 

46,000 

1 

1,564.000 ' 

7n - 

217.123 

4.160,670 

• • \ 

926 . 

1 OS, 190 

1 3.746,368 

i 

47,;500 1 

100,000 

1 5 731,000 ' 

86;j ■ 

182,767 

j 4,614.523 

( 1,118.000 / ■; 
11,6.50,000 \ 

710 ■ 

15.1,907 

j 2,521,478 

I 

719 ' 

D-'O.oir 

2,516.416 



61.S 

1 SS. .5.38 

j 3,1.52,691 


i 

I 

1 

I 


I 


I 

I 

I 

I 
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• From the above figures it appears that of the ! 

di.spute 3 n^corded in the ]^ast decade, nearly GO jio.r cent, of I 
the total magnitude as inea.surod by aggregate dnr.ation in ! 
working days was accounted for by eight larg^ disputes, j 
The great majority of the disjmtes w^ro very trivial affairs. | 
Tliua in 1900, 488 of the recorded di.sputos (or about ' 
three-quarters of the wdiole number) accounted for only 
9 per cent, of the total time l<V5t, and tliia, it is to bo 


remember, -d, is after tl\o very smnll disputes have K'cii 
excluded. 

By “aggregate duration ” or “time lnsl”i.s meant the 
product of the number affeeted multiplied by the duration 
of the tlisjmte in working days, with (in ree(-nt years) 
some allowance for those who liave found w'oik idsewhere 
or l)cen replaced by otlicrs. Though this tiguie is the 
liest general index of the importance of the disjmtes of 
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each year, it is but a a |)pro.\ii nation to the time 


actually ^ist\hrough dis])iitrs. 

For example, it* a strilo^ a jH^stponoment or accn- 

inulatioii of work, the rxliu (Itnnand for lahour, and the 
overtinio \vo:k*'<l after its roni-lnsion, may partially com- 
I>cnsat(} for tlio stoppsyr. On tlic otluM’ liaiul, if a Jis- 
l)Utc. should. drive away trad * or (:aus(‘ the closing of 
W'oiks, it. may lessen tin; liehi of emjdoymeiit bu* a 
hmg ptirioil after itn terminatiun, and such lost time 
cannot be Uk(‘n into account in the estimates of “aggre- 
gate duration.” 

For these riMsons all estimates of Avages lost Ihroiigh 


and the general state of employment, both because of the 
comparatively short period over whieh the records extend, 
and of the 4loininating etlcet of a foAV gigantie stoppagi's. 
If, Jio\ve\t‘r, Ihesg great labouf wars be e.xcludfd, it will l)e 
touiid tliat the statistie.s of the remaining dis]nitos show 
a cerfam degree of stability, tlio annual numbers affetdi.-d 
varying roughly in tlie years 1890-1900 from 150,000 to 
200,000. The range of variation of the aggregate <lura- 
tion has been gn‘at(*r, vi/., from alxiiit 2.V to 7 millujii 
working day.s a year, thi‘ axerage being about half a ilay 
for eat'li adult Avurkmaii belonging to the classes who are, 
ath'cteil by strikes. This i.s the measun' of tlie time 


disputi’s are somewhat falku ions. 'rh(‘ real im]»ortaTu*e of j a4*tually consiime^l by trade dis]nites other than Ihe great 
strikes li(‘s less in tlie value i)f llic a<*tnal tim(‘ ctjiisumed by 
their duration, than in tlieir imlirect efh'cls on I he organi 
zation and eflectivi'iiess ol tlie industry, ami <m iJie lelalions 


contlh'ts whicli attract juiblic attention. It would Ui 
natural to e\(J(‘ct that llu‘se trade dispiit(\s would bo most 
prevalent at or just after a liirii in the tide of ernploy- 


of employer to <‘mploye<l, and also in their reac'tion on the ! lueiit, when there is iiu>f^ room for hond Jhfr disfigrecment 


conditions of allied trades. Tlie eomp native insignifieamy 
of the actual lo;s to ])rnducti<»n (Aving to the mere lo.ss 
t)f lime caused by stiikos will be mvu fiuni the fact 
that tlie total duration of stiikes during the ]»ast seven 
years, if sprea<l over the entire ailult male working [»o]‘u- 
lation, would be e<|nixaleiit to less than the loss of one 
diy }>er head jier annum. As a mattt'r of fact, howi*\(‘r, 
lilt' 1«Ks owiuLi to strikes is very umMjually distributed 
over tin* indii-^trial population. In large, gjonjis of in- 
dustries, c.//., agricMilt lire, strike's are of rare occairn‘nei\ 
[n 4)lher.s, sui*li as the bu'ilding trades, they are froejuent, 
but imistly small ami local ; Avhile in mining they are, not 
only freejuent ami often j»roh>nged, but in many ea-ea 
they involve largo numbers of persons ami exteml (Atu* 
wide areas. Thus on an axerage of tlie seven years 1S91 - 
1900 there wvw 109 disputes annually in tlif; building 
trades, and loG in mining and (piarrving, but the latti'i* 
liisputes have involved more tliaji live limes as many 
jXM’soiis, ami had an aggn'gate <lnration nearly six linu'S 
a.s great. Intermediate between tliese gioiijis of tiades 
is the metal, engineering, and shipbuilding group, in 
which, im»re jierh:ii»s tlian in any other gron|), the im- 
jioitane.e of disputes varies aceordiug to llie state of 
t rude. 

'J'he principal facts relating In tlie distribution of trmh* 
lisputes aiming tlie more imjiortant group.s of tratles are 
pvi'ii in the following table for the mean of the seven 
years 1 SOI - 1900 : - - 


Causes. 


Iv 


1 


Gri.iiij>8 of 'I'rxilr 


N umber 
<.f 
his- 
I)Ut08. 


Number of 'Airpn;tr.*ito 
, W ork'people DumriMn 
I alTected iii 

((nu'clly ami, W'oikiui; 


P.iiiblinp 

.Miiuiipand | ' 

(^uarryiiip i 
Mvtiil, Kiipiueer- \ 
inp, ^iiid Ship- ; , 
building . I , 
Textile . 

Clothing 

Triuitiport (I)o< k, \ 
II arbour, Itail- ! 
way. Sic.) . j 
Miacidlaneonfl 
' Employes of Pub* \ 

I lie Authorities / 


All Trades, except \ 
Agrirultural l.a- 1 . 
bourers, Sea \ 
nn-n, Klsher- 
inon, and Do- 
meitio Service 


rT 


JC.‘) 

100 


l.iO 

4S 


:is 


7!):! 


indirectly) 


lO.ii.s'' 

loj,40rt 


IM}8. 




4''..’'.u i.s.;4i,soo 


10.77;; 

10, (..iS 

0,1 i 0 

.^7 1 




:r:6,‘iss : 
iio..;:.s 1 
‘/07.0-u i 

:;,7is * 


7,iis.j,:;o,^ 
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Mp'- *»( 

T«ital 
Xuinbrr 
• fiiiplijyed 
\» hu were 
atlcctcd 
by 

JlliipUtcs 

\V\ 


{ !l 


0 1 

0 -:, 


i 

rcrceiit- ' 
Upc <if j 
Accprcpat.!' 
Working j 
Tiiiio 
ticcnpiod ' 
hy , 
rM«puU!4. ; 


(1*21 
I -.o 


olf, 

O I'.l 


<ni;{ 

(lOl 


Tt i.s not ea.sy from the statistics available to trace a 
definite relation between the ju’cvalence of tnule disputes 


as to tlu^ conditions of llu*. lalxiur market. Tliese are 
undeubtcdly the mo.st critical* times in the rel.itinns of 
t‘m])lo\«‘r.4 ami employed, Init tin; <listurbing inibicnce of 
a.cei<lenta] eanse.s i.s too great to enable any regular law' 
of variations in di.spnlcs lo lx.' eslablistled by .sl.itistieal 
cviilc'iUT. Jl i.s to be ii'im'inbored th.it in icceiU year.s 
thiM*o has been a great develojunent in the im'.ans a\ailable 
for avoiding stoppagi'.s by eoncilialorv action (si‘e Aimu- 
TKATION ANM). CoNciLlA'i ion), ami tlii.s of itself w<mld 
greatly <*oniplieate the task of tracing any I'oiTCspomlence 
bi'twoen the ]irevalence of a<'tual stop[iage.s and the stale 
of em}>loyment. IJroailly it may be said that tin; gre.it 
mnjoiity of npwanl and downwanl chingi?^' of wages an* 
settled nowaday.s W'ilhout strike.s, and in m.a.ny tiades 
aetii.d .vtoi»]iagcs, instead of being a mnmal feature in the 
relations lietween emj»lo\er and emplo\ed, are ratliei* to 
be looked on a.s cases of accidental breakdown of llu; 
reeogni/.ed machinery of negotiation. 

Tlu‘ cansi's ol disputes arc ot course M'ly varied, eni- 
braelng all the inatlers r(‘l;itiiig to conditions of euiploy- 
meiit on wliich dini rem'es may ari.se hetvvi'cn 
t*m[>l()yers and Onijiloved. JOx]>ericnce sliow.Sj 
liowcvm*, that the great bulk of disputes relali* to f|nesll(»ns 
of wages, a mucli sm.iller proportion to hours of labour, 
and the balance to a l.uge number of miscellaneous 
Cjiie.stion.s, of which perhajis the ni(*st ireipiently occurring < 
is tin; emiiloynii'iit of ]»erson.s or i ia.sses ohno.vious to tlie 
strikers on the. groumi that they do not belong to their 
union, or have worki'il against its interests, or beean.so 
tliey are held to h;i\e no “right” to tlie. particular oixaipa* 
tioii on Avliicli they are (‘nqiloyed, either on aeeonnt of m»t 
liaving gone through the recognized training or of belong- 
ing lo aimther toide. Among this class of strikes are to 
be included thi' so-called “demarcation” disputes betw’eeu 
two bodies of workmen as to the limits of their trades, 
which rrc4|ui*ntly cau.so sii.spensioii of work by both 
groups, to the great im*onvenience of the employer. 
Strikes arc. al.^o md um uinmon on the (piestion of trade- 
unionism juiie and simple — ?.c., to obtain or defend free- 
dom to bi'long to a union, or to act through its agency in 
negotiations with employer.s. This rpiestion enti*r.s iimre 
or less as a factor into a large number of di.spute.s, ino.st 
usually, however, as a secondary cause or object, so 
tliat it hardly ajipinrs .'^o prominently a.s it deserves 
in the tahidalioii id causes in the Ih^ard of Trarlc 
stati.stics, whieli is based on principal causes only, 
Thu.s the formulated dernamls of the strikers are 
asually for improAed condition.^ of work, the ipiestion 
of “ recognition ” of the trade union only arising; incident- 
ally Avlien the parties attenijit to negotiate as to these 
demands. The folloAving table, shoA\'ing the principal 
causes of disputes for the past live years, is based on the 
oftieial statistics : — * 
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Prliicijm! Cause. 


PerconUge of Work people diroutly 
atfected liy Disputes In 




Mean 


Questions o[ wages . 

Questions of liouis . 
Kinploymont of jwr- | 
li<‘uliir claasos 
IkTSona . 

“Trade unionism 
(seo above; 

Other <'auses 


1'Jie results of trade disputes are as vari(*<l as tluMi* 
causes. Sometimes a .strike goes on until, the employer 
ResaltH. or retires from bnsiness, and is only 

ended by the jMS-maneut fl(»sing of the works ; 
sometime^, especially wlien lrad« is slack, tlio* phMic*.s of 
tlu! men are almost immediately tilled, and the otdy 
economic result of the strike is to replace one ])<»dy of 
nif-n by another without, pcrcoidible intruTiiption <if 
business. There hftve Ijeeii frecpicnt casi's of tins kind in 
strikes of unskilTed lalxuirer.s. S<imctlnuiSj un the, other 
Jiand, riie riemand for labour i.s .so active tlmt tljo \\hole 
of the striker.s iiniiKidiatcly lind work elsewhere, and tlu^ 
only economic result is to tninsh'i* a body of mt'u from 
one set of emjdoyc'rs to another with little or no interrup- 
tion of their emjdoyment.. Of lute years the building 
ti'adcs have alfoided .several exaiii])lcs of this issue of a 
trade dlsjuite. In other casc.s, aflt'r a more cm* les.s pro- 
l•)llg(‘(l stop]iag(‘, the disputes end by the ]»ermancnt 
“blocking” of an emplovcr's cstablishinent l)y a union, 
or the pcrinammt refusal of the oui])h»ycr to tak») back 
any of liis former om]»loye.s. All these, howevcT, are 
extreriK', and on tlie whoh* exccpthmal cases. The ^ast 
majority of trade disputes are .seltle.d by miitnal arrange- 
ment, and wlu‘tli(;r sueh arrangcmu'ut is holly in favour 
of one i)r otluT party, or involves a <!oinjn’omisc, its terms 
provide that the whoh' or part of tln^ body ot work people 
who, sc* labour was withheld or excbnle<l shall returji on 
agrei.'d conditions to their former ejni»lo>ment. Thu.s in 
11)00, of l8S,r).‘hS persons in >olv(‘d in 018 <lispntes, only 
SSOb, involved in 4;“) disputes, returned to W(»rk on their 
employers’ terms witlnmt negotiation of au}’ kind, n\ Idle 7 1 
<lis[mte.s, involving 1018 jiersoiis, wercj ended by replace- 
ment of men; 4, involving .‘100, by the closing <4 \\ork.s, 
and 0, involving IIGSO \Nork-peo])ie, wcic settled by in 
d(‘tiiute means, or remained iin.settled. .Ml tin* n-maining 
<lispntes, 510 in number, involving J70,7.‘h) persons, were 
concluded by negotiation, eitluir with, or more iisuaJly 
without, the aid of an outside mediator or arbitrator. 

The following figures show the comparative results of 
trade disputes. The percentages refer to tlie pi-ojinrlicin of 
work-people involved in disputes whi(*h resiilt.e<l in the 
manner imlicateti. (From 180G onward only tlie work- 
people directly aireeted an? inclmh-il.) 
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of Work- 
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Per cent 

IVr cent. 
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1 1 
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1891 

25 *(> 


36*7 

2*9 

100 0 ; ; 
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27 5 

11) -9 

. 51*1 

1*2 

100*0 i 1 

189.3 

«‘ 2-9 

12*1 

21*7 

o-;J 

100*0 : 1 

1891 

22 *] 

421 

34*2 

IVi 

100 *(» 1 j 

1895 

24-1 
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17’1 

0-9 
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11 
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22 T) 
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1899 

26*7 
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30*1 

21-8 
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Average 
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As regards tlie re.sults of disputes in diflfe^^nt^roups of 
tradf.s, it is to be obsei-ved that in recent years workmen 
in the building trades liavo had more tliau the average 
degree of su(^es.s, while in the. textile" lra(io.s the Imlance 
liiusi been in favour of tlie omplo3Tn’.s. 

It IS, of eour.se, to iin(lcr.stoo(l tLit fLe figunxs in 
ihe above table only relutti to iim rosult.s, as 

determined by the relative extent to wJijch one or other 
of the partie.s sncceeil in enforcing* their demands. The 
qiie.stion of the nltimate efiVx't of the .stoppages on the 
Avclfare of tlie jiartics or the ciunmunity generally, is 
an entirely ditlerent tpi(jsti<jn (see below, p. 

Ortjanimiioa of iSirikta and Lock-Oafs. 

In the gi’oat majority of cmscs strikes an* organized and 
; eontrolled by trade unions. It, doc.s not, however, follow 
I from this that the groAvtli of tmde unionism lias always 
I %stj*n?d and t*uconragctl strike.s, there being (jvuhmce that 
I in many trades tin* .sirengLhening of organization ha.s had 
j the ellect not only of rt>trainiiig ill-considered, partial 
I stopjiages, blit al^^o of preventing nn>re seriou-s 
j di.slocations of industry by ja-oviding a clianncl 
' ft>r the e\pivssij)n of grievances and a recognized 
mean.s of negoliating with enqiloycr.s. Much 
oi tlie evidence* given before llie lioyal (Miumis.sion on 
Ji.abour (lSt)l 1)|) landed to .show that the growth of 
ti.ide niiioie-i has thi* cireet on the whole of losening the 
fre(tnem*y 1 hough of widi*ning tlie area of dispute.^ The 
( ’ommis.Mon, nioret)Vcr, l.iid <lo\vn that the stagi- of in- 
dustry in nhich disputes are liki‘ly t(» be most frcijiient 
ami bitter is that in whhli it is emerging fiom the 
“patriarchal” condition, in whi(‘h each enqfioyer goxern.s 
his cstablislimeiit and d(*:ds with his own men with no 
out.side inb rfcri‘ncc, but has not fully entered into 
that <»th(‘r comliiion whicli transaction.s take place 
between strong ass<»ciations fully n'cognizing eai'h other. 
In this st.ite of industrial org.ini/'atiim bitterness is often 
caus«*d by the insisleme of the work-peo]ile on the 
“ recognithm ” of tlicir nnimis, and liV the tivainu'nl of 
tliese unions by iho em]4o\eis as onlside ]»artics inter- 
fering and cjiiising cstningciia‘nt between them and the 
work [u*o])le actuidly in tln ir emjfioy. 

I’robably next to tin* patriarchal st.ige, in which each 
factory i< a ha]>py family, the indnslrial conditions ino.^t 
favourable to [»oace are wlicn a powerful tr;idc union is 
f.ice to face witli a representative i mpio}i'is' assoi-iation — 
both under tin* guivlance of strong but moderate leaders, 
and neither feeling it iKiieatli its dignity to trt'.it on (.’(pial 
terms witli tlie i*ther. ‘Wla-ii, on the, other band, some or 
all of these comlitions an* .i)»M*nt, tlu* growth of coiiilnuci- 
lions may tend to war rather tlian pe:n-e. 

AVliether, however, trmh* nnh)nisni tt‘iid.s gcneraJly to 
encourage or to rcstr.iin strikes, the organization and policy 
(»f all tradi* nnion.s, a.--' at ]»r('sent constituted, are ha.scd on 
the possibility of a e<)llectivo withdrawal from work in the 
last resort. IMspute ])ay is consequently tlie, one universal 
form of tr.ade union benefit. 'J'hongh, however, in mo-st 
of the disputes recorded the striker.s are financially sujitiorted 
by. some trade union, tliisis by no means iinivor.sally iho case. 
Many strikes Jiave. been entirely' carried out without the in- 
.striiim*ntali<y of a permanent combination, the w'ork-j»eople 
atleetefl Iw longing to no union, and merely improvising a 
m<»re or less rejiresentativc strike commit t(‘i‘ to control the 
moveiuoiit. It is not uncommon, however, for a permanent 
union to originate in a .strike of non-unionists. ]n other 
cases (c.f/., in tlie London dock strike of 1889) an in- 
signii]ft\nt trade union may initiate a strike movement 
involving .several thou.saiid.s of labourers outside its 
membership. In the casie quoted the membership of the 
Dockers’ Union rose during the few weeks of strike from 

S. IX. — 3 • 
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iSOO to over 20,000. Tho most oonsi»ionous recent case of | 
a ^videHp^oad^ strike of wr)rkinen not belonging to a trade ! 
union was the South Wales coal-miners dispute of | 

Of the 100,000 men aHcctefl, probably not more than ; 
12,000 belonged at ilie time to any trade unioti, but the j 
workmen's representatives on tbelcomnuttee of tlie sibling | 
scale (against which the movenuuit was clirectc*d) formed . 
the nucleus of a striRe conimitteo, and ont* result of the ! 
strike was the formation of tiie “South Wales Miners’ j 
Federation,” afliliated to the Miners’ Federation, and ! 
numbering at tlio end cd 1900 no less than 12S,000 I 
menil)ers. In tlie ease of strikes of non-utiitmists, the 


strikers, of course, have to <le]»end for their inaintenanee i 
on their own resources or on the ]>roc<‘(‘ds of ]mblic sub- 1 
scriptions. Fre^piently grants are made in their aid b}* j 
sympathetic tnwle unions, an<l in tlie case of the South . 
Wales ilisputc above n^ferre<l to, several boards of ■ 
guai’ilians gave outdoor n'licd to striki*rs who had e^t ; 
haustiMl their resources. Tliis action, however, lias been 
held to be illegril. I 

The majority of strikers, however, belong to trade ! 
unions and receive “dispute l)enefit,” which usually con- i 
aists of a Aveekly pavrrieiit of from lOs. to Iom. In IbOO 
the sum cxpcmled liy 100 of the principal trade unb»n.s in 
.supi»ort of men engaged in disjaites was X' 150,283. In , 
some recent years it has largi'ly exceeded this sum. Tims . 
in 1K07, the year of the great engineering dispute, tin' j 
amount so ex]»cndod by trade iinioiis w'as no less than ; 
£0:13,317. ! 

Although most strikes are eon I rolled by tradi* unions, • 
eases ar(» comparatively rare in this country in which the j 
central <*ommitt<‘e of a. tra<lo uuiou takes tlie iiiiti.it ivi* 
and directs its members to eea.se w’ork. Mofe usually 
a local strike inovemeut is initiated b\ the local wc)rk- i 
ni(‘n, and the. central eommittee i.s generally oiiijiowered 
by the rules to refuse its sanrtimi to a strike and to 
clo.sti it at its rllscretioii, but lias no authority to ordiT 
it. In many unions ;i, ballot is taken of tlie members 
of the districts atiected before a .strike i.s aiitliorized, 
and a two -l birds (or even gremter) majority, eitlier I 
of members or of lirariches, in favfiur of :i stopp.age ; 
may be retpiired IkToh* the .sanction of the central : 
executive is granted. Some uni'.'iis in tlnar rules draw a : 
distinction between strikes b) enforce new conditions (c.7., ' 
a ri.se of wages, a re.strictiim of hours or of overtime) ami 1 
strikes t<3 oj)pose the introduction of new coiulition.s by ! 
the employers, greater freeibmi being Mllowe<l to the l«»cal j 
members in the case of “ dcfen.sivo than of “olTcn.sive” ! 
strikes. I 

Sometimo.s also the exeentivo committee, while refu.-^ing j 
their oflicial sanction to a .strike, and declining to allow the ' 
funds of the .society tr» be used to supjKU't the .strikers, j 
may tacitly ])ermit a local committee to take wliat action 1 
it jilcases and to ecillect funds b»r the purpo.se. Some 
strong unions, lioweviT, e.specially those which have entered ■ 
into general ;igieeTiicnt.s with enijiloyers’ a.s.socuif.ioTia, not | 
only refuse financial .su])]M)rt to an unautlioiized .strike, 
but even expel from their society strikers who refuse to 
obey their order to return to work. The Boilermakers’ and 
Iron Shipbuilders’ riiion lias more than once taken drastic, 
action of thi.s kind, even to the extent (jf fining or sujier- 
sediiig Focabatrant incmbcr.s and oHieial.s. In 1899 the 
National Union of Boot and Slioe Oiu^ratives, which is j 
a party to an agreement with the Employers* Fcd<;ration i 
(known as tho “ Terms of Sidtlement ”) wa.s fined £300 ; 
by the umpire umler that agreement for failing to expel 
or to induce to return to Avork certain of their members 
who took part in a strike contrary to the provisions of 
the agreement. It .sometime.s happens, how’ever, that the 
central committee of a trade union is not strong enough 


to withhold financial snpport^oven from an unauthorized 
strike. 

When a strike has boon authorized by the executive, 
the conduct of [t is frequetftly entrusted im a “.•strike 
committexj,’* appointed ad hoc, one reason being that 
a strike of any considerable dime.n.sions often affects 
niemliers of several unions, so that tho common 
action neco.ssary in a conflict wdth employers can only 
be atUimxl by a connuittc*o representing all the societies 
involved. Thus tho great engineering dispu(.e (»f 1897 
bt'gan with a purely London uu>vemcnt for an eight 
hours’ day, and was conductai by a committee represent- 
ing the London district.^ of several societies. A strike 
coinmittoc has often no jiower to draw' on tho funds of 
llic unions re^iresentcd, oacli of w'hicli pays dispute pay 
in accordance with its rules to its own momlwTS, the 
financial pow(*r of tho. ^^t^ik(^ commit being liiiiitod to 
tho support of non-uninni.sts out of any funds aviailablc for 
the purposo, or the. collection afid adininistratiim of funds 
in case of the exhau.stion of the resources of any of the 
unions rcprc'.sentcd. , 

The financial support- of a local or .sewtional strike ini- 
]>osos but little strain (»n tho ro.scturces of a large ^society, 
hut whore a considorablr ])roporliou of the momlKTs are 
atfi'cted it is usual for a union to re]»Ioui.sli it.s funds by 
imposing a “U‘vy” or sj)eciiil contribution on rnembois 
roiiiaiiiing at work. During the onginooring di.s]»ute of 
1897 98 tho levies impo.sid by the Amalgamat(*il {Society 
of EngimxTS rose to 2s. (>d. ]»er week, and one of tins 
main objrets of the federated (‘mployor,s was to dimini.sh 
the rovonm^ o}>t!nned from this source by enlarging the 
area of tin'. di.'<j>nte. 

When tli(‘re is no regular provi.sion fop the fimincial 
.siip]»ort of strikers, or when this provision is exliau.sU'd, 
the strike lead<‘rs have a nuieli more ditfleult task in 
proAtMiting the return to xvork f»f some of their foUow’er.s : 
and it is in those easi'.s that intimidation and xiolonre nio 
mostrto b(* nj)pr(;honded. Tn all striko.s, however, oxcc‘]»t in 
tho few eases in whieh the whole of tho w'orkmon in tho trade 
are in the union, and the skill required is such that no now 
libour can enter the traile during the dispulo, Ihore is the 
[H)ssibilily of the .strikers Liing roplaeod by other labour, 
and tbe eilbrts fd the strike o»'g:iiuzers are largely# 
directed to the prevention of thi.s by all me.ans in tbeir 
]>o\ver. I’lio chief metliod tnnployed lias generally 
l»e(ni tliat known as “ [)ieketing,” viz., the j)lacing of 
member.s of the union to watch tlie ai)proaclies to tlio 
wx»rk.s f»r faefruies afieclud, to give irifoviiiation as to the 
strike to any workmen wlio attempt to enter, and to en- 
dea voiir to di.s.suni]e them from aece]d.ing einploymmit. Tlie 
state of tin* law as regards ]>icketing is described on the 
next [)age. In practice tlie line bctw'ecn giving information 
and |)eaceful]y jiersuading, or again between peacefully per- 
suading and inliinid.ating, i.s oBcn .so fine that the mo.st 
ilivergent views may be taken, csjiecially in tlu^ excitement 
of a contest a.s to wliat lia.s really occurred in any given case. 
Other inetlnwls of i»re venting workmen from taking tlie place 
of strikers may also be arlopted or attempted, ranging from 
the publication of information in leaflot.s or otlierwisc; as 
to the existence of a di.s])nte, or appeals to workmen to 
avoid the v.orka afi*e(d(‘d, to systematic annoyance or 
intimidation of w'orkmen who take or rebiiii employment 
during a .stopfiage by ilireats or by actual violence and 
outrage. 

The method.^ atloptcd by strikers and strike organizers 
natunilly suggest the counter measures adopted by 
cm]iloyer3. To break down the resistance of a body of 
w'ork-|)Cople supplied with a weekly strike allow’ance by a 
powerful trade union emjloyers sometimes have recour^ 
to some method of mutilal indemnification by which the 
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financially weaker of their nuinbor are temporarily sub- 
aidized by the stronger, whether through the machinery 
of a })crmanerjt employers’ association or of an emergency 
committee* Employers’ aS8ociati()ns bying usually com- 
posed of much smaller numbers than trade ^Unions, are, 
as a rule, able to act in concert with greater secrecy 
and loss formality than is i>os8iblo in a workmen’s union. 

Apart from any financial 8Up|>f>rt which (Mnployers may 
guarantee their *!oll(^agnfS when attacked by a trade union, 
they have in some eases formed or aided organizations for 
the systematic ])rovisinn of a reserve nf “fn e labnnrcrs ” 
available to re[)]aee men on strike. Ily “ free labourers ’* is 
meant not necessarily noTMinionists, but labourers [iledged 
to work amicably with others wlictlior memluTs of a union 
or not, Tlnj Shipping Eeileration, an organization of sliip- 
owriers and shipowners’ associations wliieh was formed in 
1890 to fAimbit the striki-s tlien.prevalont among seamen, ■ <lirect ]»r<*aMne t.o Ixar npon the enii'lo 3 'er hy iiitluenring others not 
arranged a system of shi]»pingofiice,sat which sea- 1 J"® for or dijil with hun ; uikI, on tho otlier hand, the limits 
_ 7, I * 11 1 ^ • J^ithni wliii'h Linploycrs Jiaiv art in indiicirijx olluT rninlovcrs to 

ineneoukl be en^gaged lio wen- prepared to gnvo . oxny\oynvr woiknun or n.onib^i^rs of a tnU' union 


contracts by collective agroomcrit among ^'orJ^Iieoplc or 
employers. 

The law, how'ever, may and does restrict or prohibit the 
use of some of tlio methods of promoting or carrying on 
strikes which interfere witli the liberty of other labourers, 
or inflict a wrong on cfniiloyora, or injuriously affect the 
public interest. ^ 

Tlie present ivlation of lh« law in the United Kingdom to 
strikes and lork-oiits is briefly ns follows. Since the legisliitioii of 
lft71 and IS/Ti there has been no question of the 

Uniteil 


legality of a striko as siieli, viz., of a eombim'd ab- 


stention from work in onier to iiillnenee the conditions . 

nf eijiployniftiit, but the method in whicli the strike is ^ 

In this connexion the chief ques- 


can ied out may subject r lie strikers either to criininnl ® ^ 

or civil huhilitie.4. 

lions of interest relate to tlie limits within >»liich 
slnke.rs niny lawfully act for tlio purpose ot inducing other per- 
I sons not to take their places, and lor the purpose of bringing in- 


Fne 

a pledge that they would w« uk with n< m -unionist s. 
They also oiicned similar otliccs for shore labourers in some 
])orts. < )ther infl(q»eiidcnt ag<‘tH‘i(\s exist for supplying cm- 
jdoycr# x\ith labour during a <lis[iiito. ft is not uncommon, 
in disputes in which there is any a]»]>n*liensiou of intimida- 
tion or vhdeneo, for em[)loyers to b(»ard and lodge the im 


with whom they liavc a dispute. 

Strikers are necessarily liable to tho general criminal lnw, but 
tlio C’onsjiiracy and rrolej-lion of I’loporiy Act, 187o, ciiaeted that 
an agiceiiicnt or combination by two or more persons to do, or 
]uocuro to be. done, any m t in rt.ntcmplation or Inrihcraiice of a 
trade *lispnto bct\\c« n employers and ^^^)Iklner^ shall not bo in- 
dictable as a eonspiracy it Mich act if roTniiiittcil by one person 


ported Avork-pooido. Another method on which oniidovers j “«t be piuii^liabh; as a ciime, namely, on indictment or on 

1 .11 • 1 A I 4 I • ‘ 4i I Puimnary conviotion with the statutory liabili tv ol irni-nsoiiniont 

have rectmtly shown an increased temhuicy to ndy is the 4 sob.tclv or alirrmui.cly tor some htlicr punisl.ment, 

„ 4? 1 .1 1 r 4. .A.. . . 1 ! . ; .1 i . .. 


institution of legal pr(»oeedings to restrain indi\ idual strikers 
or the union to wliich tlj«\v b(‘]oiig from taking wibngful 
action injiiiicMis to their busim ss. 'IIctc has, ho\V(‘Vt‘i*, 
been no attem[»l to induce the eoin ts t(‘ restrain Ixjdics of 
work-peiple from striking ]>y iiijuncti<in, as lias been 
fn'quently done in American strikes alfeeting intcT- 
state <'otinm‘rc(i. In many disjuilcs the attitndci < 
lie o[)iniou is of some iin|»oi lance in detennining 
rt'siilts, and accordingly Ixdli sides fr('(]nently issue st.ite- 
nients or inanib'stoes uiving tlieir viusions of the difle.r- 
once, and iti other ways (<.</., by an offer of arbitnltion) 
one i»arty or the other endeavours to enlist puldic opinion 
on Its side. 


Vahlic Action, v'iik jcr/iuxl A; Strikf^s and J^nch'Ont^m 
Though the maituity of labour disjnites have little 
im]M)rhineo for third iiarties, stoppages (d thi.s kind soiiie- 
tin)es acniiirc a s]»e<rud interest for the general public 
either by reason of the large mnnb(*r of laboun rs whoso 
livelihood is affected, or of their iiidiroct effects on cunjdoy- 
ment in kindrcil Ira-des, or of the rlanger and iiic<.nvenienco 
that may be caused to the public, or of the fear that 
industry may bo divert e*l abroad, or that a breach of the 
peace may be csiiised by attempts on the jxirt of the 


The A<*t ilocs i)>it afl'cet any ci.ti.'.piiacy piinisbablc by statute nor 
tb** law iclatjng tu riot, unlawful assembW, breach ut the peace, or 
sedition, or any olfcncM ngsiiust th« Suito or sovi'rei;;ui. The Act 
uNo does not apply to souTiicn, c»r to apprentices to the sea service. 

Sudden hre-ieh of contract of ser^ico in gas ami water under- 
takings, rjjr ninlcr circuinst'inceB likely to endanger human life 
or eausc serious bodily injury, or evpimc \jiLluablij properly to 
>f pub- destruction oi .serious injmy, arc made punishable othneus by 
ll (» 1 scetioiiN, but the iiiisccllaiicou.s )*rovisious of tho Act ar« 

; the nio.*-! importiut ni tfadc di,s])Ut(*fi. Ikesc, provis-ions subject 
to a ]H*nally of fine or impnsnnmont o^^'ry ]»oi>on who, with a 
j view' to com jud any other 7 Mison to abstain from doing, or to do 
{ any act which .such other peiMiii has a legal right to do or ahsUain 
j fioin doing, wioiigfully and without legal autlnuity, 
j (1) Uses violcm-e or iiitiin-.dales siudi oilier ]»crson, or his 
j wifn, or children, or injures hi.s properly ; or 

j (‘J'l Per'-isteni ly follow.s Mich other jicr-son about from jdaec to 
I place : or 

j \^Z) Hi'les any tool.s, e]olhe«, or «Uher jwojxirty owned or .ised by 
! such olln r itersoii, or deprives him <»f or h»udi3rR him in the use 
i thereof ; or 

I (4) Watehes or besets iJic house or otlur )»lnce where such 
; person resuh's, oi v <'rk'». r>r euiries on bu.«iuess, oi ha]ipens to be, or 
j the jippnKich to MK-li hi'Use OI ]da<‘c ; or 

1 {:>) follows such otiur juisoii wuh two or nioic other persons 

. in a disorderly Miaimer in or through any streel or ro id. 

1 Altcndiug at or near the house or place where a person resides, 
or works, or c-airies on hii.t^incss, or happens to be, or the approach 
to .'-ui'h house or ]»l:iep, in onler merely to obtain t)r coiniuiinicate 
inforinalion. shall iu»t be deemed a watching or hc.'***T ting within 


strikers to coerce persona oiitsido their combinations, i ^i^eaiiing of the Aet, 

Eor these ami other reasons, strikes and lock-<mt.s are j As interpret, d hv tin* courts in recent j'ear'», in a rories of cases, 

usually reimrde.d aa a class of dispute.s in which legislative ' of width Lyons v. Wiikin.s (iSDti and }Sbfi) is the most important, 

iiitorfereuoo has more iustifioa1.i..n than in tht*' of I M"’ "’'"I'''’ ''>‘'>-’<'‘1 «’•' ^xoent «.ch m 

iiiuAUAL.iuu jA merely tor tlic purjx.sc of giving or ohnnnirig iniormation. 

Attending in order to pcrsiiiidc w.«s held not to he within tho 
|Ku‘iitcd out that the Act Ap])lies to all tho 
not lcL»ali:eact9 ill them.'.elveK uiilnwlhl at 
common l.iw. ITitil these cases, it >vii.s generally snjtposed that 
pi'kcling for t'lu ]‘UT)io.sfi of jioueeahiy, and without threats or 
intimidation, pei.Muuling jmmsoiis not to woik or to cense work 
for an einj^loycr wag lawful. Ihit it is now clear tlial this i.s 

^ ^ ^ ^ not the law. It h.is been held that the compulsion aimed at ia 

irit'lTrr w^ould not. be prepared limited to direct coercion, but imdudes Mich eoinpulsion as 

.. is exercised upon nii emplojvr by inducing others nut to work 

volviiig us it ^would^tlie for idm, that the place beset is not limited to tho works of tho 

. e .^..4. 4^ employer, but extends to any ])laco whm* men who do or may wfirk 

for him liap])cn to be, and that tho hoscttiiig need not be per- 
sistent, hut may he on a single occasion. To beset any place where 
men hapiien to be who do ot may work for the employer in order 
to persuade them not to work, if it be ilone with the view' of com- 
pelling tho employer to concede the strikers' dt-Tnauds, is witlfin 
the section. 


iuterfercnco has more Justifii: 

other kinds of industrial ami commercial dilbTonces. 

Legislative action, with tlie \ie\v of vroyiding alterna- ! exemption, and it was jKji 
tivo methods of adjusting lalx>Lir ilillicuUii^s, is discu..a'd in I King s subjects and did lui 
the article Arbitkation and Conciliation. It is there 
shown that only in New' Zealand and New South ales 
have the.^ alternativ<y methods Ik'Cii made compulsory, and 
there arc indications that the great majority of employers 
and workmen in Great llritairi 
for such a measure, inv 

fixing of wages and conditions of employment, and tho 
surrender by those directly concerned of tlicir Ireedom to 
arrange these matters ‘by voluntary agreement or by a 
trial of strength. Without tho provision of some alter- 
native by the State, it would 1)0 impossible in a free 
country to prohibit altogether tfio termination of labour 




For dnmmos Rowing froii) auy of tljcso ciiminal nets, aa from 
ftny uctiouublv Wl'OUg not Amounting to a tlu* Htrikci-M 

guilty of them will he civilly liable at the suit of the employer 
or otlmr ]ioi‘soii injured. And employeiy have in recent yeais 
freMUeiitly had recourse to injunction as a ready reiiiedy to restriiiii 
Atrikers, especially in order to .stop ilh'gal picketing. The extent 
to whicli Btrikers may render iheniseivcs liahU*. to an action for 
damages by conduct aimed at bringing indirect prossiiiv to l>ear 
upon the employer has keen the subject of jmlu-ial consideration 
in several recent cases, and llui law cannol yet be rcgartled as 
Bcttled in any very deliifite maniici. I'leketing, except lur the 
very limited piirpo.so allowed by the Act of lS7r>, and ihe other : 
acts aimed at by that Act are means of such jiivssure whicli | 
clearly gii'o a cause of action to the party wronged. lint aiiait ! 
from the statute, there are many forms of coercion which aro 
aetionuble because a wrongful infringement ot the liberty of 
others. The general i»‘iiiciple is tliai every one. employer or 
Workman, has a right to deal witli otlnu* ]u>r.sons who aro willing 
lo deal with him, ami that no ono may interfero with that 
right by any (orni of t'm'rcion, ^Vh:lt is coercion mu.st depend 
upon the cinMimstams'S, but, when many men are acting in concert, 
comluct may be coeicive in them all uhich would not bo coercivi^ 
ill one. rw'koling is thus, aj)irt from the statute, an adionuble 
wrong. 'J'lie publication of black lists is tint .same. To call out 
moil who aie willing lo work for an employer i.s an iiifniig«‘iiicnt 
of the right of the employer ami of tlio mcai. If the uieinhers.of 
a trade union, in onh r to bring pio-ssure to bear ui>oii employer A, 
threaten cnijiloycr l» that unle.ss ho ceases to deal with A tho ! 
union will call out IJ’s men, it is a wrongful infringcim*nt of tho | 
right of A and li to deal with one another. All .such forms of j 
coercion, if lln'y directly causo damage, will amount to actionable ; 
wrongs. An illustration may bo seen iii the case of Quinn r, | 
fjcathcm in 1901. At ono lime the case of Allen r. Flood in tho | 
House of Lords seemed to place .some iinjiortant hniilations 1 

on the civil liability ol strikers, lint the only general principle | 
deonled by that ctiso was that iiii act law'liil in itself is not con- | 
verted hy a malicious or had motive into an milawlul act .so as U* | 
make llio doer ot the act liable to a civil action. The <|Ucslioii } 
to be ilci«‘i miiic«l ill every case will be not wli<‘tlior the strikers 1 
acted out of .s])ite, but wlietlier they infringed any I'gal right , 
<«£ The ])arty compiaining of their action. Whenuer a legal right i 
is infriiig<‘a and damage Ibllows, the motive of the act is immaterial { 
e.\ce])t in ao far as it may help to kIiow' iliat the damage eauscil 
wa.s the natiiial result of the act dont*, and iherelbro not too 
remote to he actioiiahle. 

Until recently it was supposed tliat for wu’onga commit teal in 
strikes only the iiidividuai wrongdoers could be made resj-on.^ibic. 
Ilut Die deiM.^'ion of the House of Loids iii the 'J’alV Yah* Jlailway 
oast* (JHOI ) lias slunvii that a trade union can Ijc sin-d in tort lor 
acts doiu! liy its agents wit hi n the sco]m' of Ihcii ^lutlioiily, ami may 
bo sued ill its collective capacity, and execution of any damage.^ 
recoveied may bo enforced against its gciioial iiiisds tste TuAUii 
Unions). 

Kvonmnic KJjh'is, 

Tho (pAestion of the (‘lFta tivene!S.s or otho^^viso of atriko.s 
ami lock-outs fur tho purpose of iuflueticing the comJb 
tioTis uf cmiiloyiuont is part of tho wblor question of the 
econoniii! ctVi!c.t of ooinhinations, the strike or lo<’k out 


fiartics involved, the method is unsatisfactory. On the 

uiic liniid, the lime aiid work apiwreiitly losl may be alicr* 

wards partially recouped by ^overtime, or some of tho 
strikers mav be tTephicod by otliers, or may S.licm.selvi*s 
find work Slsewhore, so that the actual intorruptioii of 
jirodiiction may bo less than would aj»pear from llie 
magnitude of tho disjuito. On tho other hand, the 
total loss duo to tho stc»p[)ago may bo augmonted by 
tlic divorsioTi of trado for a luiigor or sJiorter period 
afUT tho rosum]jtion of \^ork. Again, the ultimatts ettect 
of the forred coiicossioti of oxecssivo doinauds may 
be damaging instead of advantageous to the iioiniiial 
victors, by contracting the field uf employiuont or by 
lowering tlu; ellicieiicy of the labour. If, however, the 
aritlmicticid cuiniuitatiou of the vulno of Iho tinio lo.st 
compared with tho value of the tonii.s gained i.s an 
unsatisfactory test of •the benefit or di.sUSlvantage 
of a particular strike to tin' paitie.s concerned, it is 
wlndly fallacbiiis as a imdhod of estimating the 
.social utility tii* otherwise of strikiis and lock-outs a.s 
iiKstruinonls for efiecting cbaiiges in •the condition of 
employment. For any .satisfactory coiistTleration of thi.s 
wbler epufstion wo must look nrit merely to the •actual 
strike, but to the vvliolo jinxv.^sof free bargaining lietween 
eiii])loyers and urgani/.ed bodies of work-peopli'j of wliicli, 
as aln;ady sliowii, the strike may be regaided as merely 
an untoward itieidtuit. Tho actual cessation of work is 
a symptom that for the time tlus'i* is a dea<lloek, and 
frequency of sucli cessations in any trade is a sign of 
the imj>er feet ion of means of negotuilion. In many 
trades in VNbieli liotli employers and v>orkmen an; 
strongly orgrUii/od vaiiou.s forms of niaeliinerv liave boon 
brought into existence for the piir|u»sc of minimizing the 
chaiuo of st»>p])ages (.see AitujTUvnoN wo 
tion). But wlas’evtT then; is free coiulii noil negotiation, 
there is always in iJji; backgronml the iiossibilit}'* of 
coinbiiKsl vst.o]»pag(\ This bisiig understood, the question 
j of tile utility of strikr*s as an industrial method resolves 
j its'df into the qut‘stinns ; (1) Whellnu- tlio prol•e^s of 
j .settling tlu* terms .of emp1i»yinont liy agreom.mts atteid- 
1 ing coii.siderable bodies of work-]K;oplo and empl'ftyers Ls 
superior lo tlio metlmd of indisidual settlements of labour 
contracts, or, at least, wljotlier its ail .antag(!s are sufilcient 
to outweigh tin; cost of strikes and lock-outs ; i^l) \\}jotlu‘r 
free collective negotiation could lx; replaced with advan- 
tage by any other method of settling the conditions of 
eui]»loynu;iit of bodies of woik-[)eoph;, v\hich would dls- 
jK'iise with tlio lu'cessity of testing the labour market by 
: a snspeiision of work. 


l>c‘ii»g only one of many metliods adopted by combinations 
of workmen or employcr.s to enforce their demands. 
(This matter is discussed in the article Trade TJnio.ns.'^ 
Ai>art, liowever, from the <picstion of the exUnit of the 
iminediaU* advantage, if any, which one ]xirty or the other 
is able Uy obtain from a stoppage, we have to consider 
generally the economic effocts of striki;s and lock outs to 
the community as a whole. Stopjiage.s of work are in 
their nature wasteful. Time, which mi<dit be i;inploycd in 
work yielding wages to the work-peojilc and laofits to the 
employers, is lost never to lx; rt;covcrcd, while many forms 
of fixed capital deteriorate during idleness. Jn attempting, 
liowever, to estimate tho utility or disadvantage of strikes 
and lock-outs, wJjothcr to tho parties themselves or to the 
industrial comiiuinity as a wiiole, it is insufKcient to take 
into account the value of the wages ami profits foregone 
during the stoppage, and to balance tlu'se against the gains 
made by one party or the other. Attempts liavo often 
been made to mea.sure the loss or gain due to strikes in 
this way, but even as applied to particular stoppages, looked 
at purely from the point of view' of one or other of the 


(1) Tim lirst of thc.so (jucstions is virtually tho question 
of tho ailvant*igc.s ami disadvantages to the community of 
combinations of workmen and employers, v\hi<*.h i.s dis- 
cu.s.sc<l at length in tlie art icle Trade ITmons. As i*egards 
the ipiestion f'f the dircr:t cost of strikes and lock-outs, it 
is ]»roper to rumcmbcv that individual bargaining does not 
do away with stojipagcjs ; in fact, tlio aggregate amount uf 
time lost in the pi-ocess of adjusting ten thousand .sc[iarato 
labour contracts may be consiclcrable — po.ssibly not less 
than that consumed on an aNcrage in effecting a single 
agnicmeiiL involving the v^hole Uxly, even if the chance 
of a collective stoppage of work occtiiTiiig during the pro- 
cess of combined bargaining Ixi taken into account. 

While, then, the strikes and lock-outs wliich accom- 
pany the system of combined liargaining are rightly to 
lie described a.s wasteful, this i.s not so much becaiLSO of 
I tho excessive amount of working time which they con- 
1 sume, as lx5cause of tlic disturbance and damage done to 
I industry by the violent breach of continuity — a breach 
j which niay dislocate trawle to an extent quite dispropor- 
I tioiiate to the actual loss 'of time involved, and tho fear of 
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which undoubtedly affects the minds of |.H»ssibk‘. customers, 

and hamijers onterpriso on the part of employers. The 

extent of|^he injury directly inflicted on the consuming 
public by a stviki? varies greatly in differont,cast‘S, Ixjing 
at its maximum in the <ias(; of induhtrios having the 
total or partial monopoly of supplying some corninotlity 
or service of prime necessity, gas-\v«)rks, waUT-Avorka, 
railway or tramway service; and hvist in tin* ca.se of a 
local .stoppa^ in soirn*. widcly-sprcjnl manufacturing or 
constructive industry open to active curnpetition from other 
districts. 

In speaking al>ove of the loss occasioned by strikes and 
lock-outs attention has only been paid to tlic* effects of the 
actual .sto[»page assncli, and not to tlie parMcul.ir nietlmds 
adopkMl by the strikers to make* tlie stnpjijige ••ffectivi*. 
The evil;^ arising from the j»ractice of intimidation or 
violenc(* towards other Avorknum, or from tlie increase /)f 
class-hatred and bitterness I'ligeauhacd by the strifes be- 
tween eTn])loyer and (*mployt‘d, arc patent to all, tlioiigh 
they eanin^t be eslimab'd from an (‘c.onOriiic ])oint of 
view. • * 
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t-erm of engagement rather than the mte iL*f A*ngcs. In 

1765 the >’orlhaiHl)er)ajitl miners suuchfur wvwal wa-Ks 

unsuccos.sfully against the flysti*m of a yearly bond of 
service, wliich Wiis th»*n prevalent. In 1810 a strike rjf 
.seven Aveeks in the saim^ di.striet ag-ainst a variatioit of tin* 
yearly bond ended in a oomi»romi.sc\ Turbuli‘nt strik(!s in 
Xorihnm>>eiland and Durham are^lso recorded in l8.‘»l 
.and 1 h: 52, the biriner, in Avhich the men were successful, 
for a general removal of grievances, and the latter, in 
which they wta\i d'deated, for the inaintcnaiice of the 
union. Tf»ese .stnTce.s were attended witli violence; and 
dj'.struction of j)rf>perty. In 1811 .still another prolonged 
strike look |)lact; in Um north of England to enforct; 
alterations i/i tlie terms of the yearly bond. From 
.'i(),000 to 40,001^ men wen; out for IS Avecks. Ncav men, 
however, wero obtained, ami there were many evictions. 
Ill 1861 A\i<h‘spread strikes took plaeo in Sontli York- 
•shire and South Staffoiilsliire, the one for an atJjjanco 
and the oilier against a reduciion of Avages. The loik- 
.slnre strike is said 1o liaAe affe‘ctcd men, and the 

Stafford -hire strike 20.0U0. Tin* laUev lasted over four 


(2) As to the second ([ueslion, viz., tljc possibility of ! 
maintaining com])ined negotiation, but of substiinting 
some IkUIci’ nietliod than .strikes of r(‘solA'ing a de.adlock, 
it is hanlly ni*cess.iry to say ibat so far as such .substitu- 
tmu cau Im A'oluntarily caiTit'd out the assent of 

both parties, whctlicr ]»y tlie estaldislnneiit of wag<*s 
Imards or joint <*ommiUecs, or ]>y agreeiiifuits to n*fer 
fliflerences to thinl jiartu s, tlie result is an ('Mmoinh* as 
Avell as a moral advantage. 

Ihit the im-iA!asing adoption of llicsc* Aoluiitary ex- 
pedients for (liniinishing llu- <-]iance of iialuMrial friction 
lends no countenanci* to tin* ox p» 'elation tliat a s.il isfactory 
UTiiversal siibditulc for strikes and lock-outs can be dewi^cd 
except at tlu; ju'h e of econoniie libcily. ( \'im]»nl.sory re- 
ferem’c; of disunites to a State tribunal cannot be reconciI(*d 
Avith freedom of voluntary negotiati^.ms. 

IJidcss, then, \vc are prcpvired for a scheme of eoin- 
pulsory regulation of indu.-try by the. Stab*, strikes ami 
lock-oi^s niu.st bf‘ aceepi(‘d ns neci'ssary evils, but their 
frt'ipjency may lie greatly diminished vvdth the im[»rov<‘- 
morit of means of in forma ti«»n as to the true comlilion 
of the labour market, ainl tin; iiiHu(‘iice.s by which it is 
determined. Many disputes arising purely from ini.s- 
manageme.nt and misunderstanding are wholly avoidable. ' 
While, there i.s no warraul for e\]h*cting the total alM>litioii ' 
of strikes and l<jck-outs, it is m»t unreasf»nabl<* to hope 
that the .spread of education ami tin* means of ra]»idly : 
oVitaining information, the im]nv»vement of class relations, • 
and the .'i(lo])ti<ni, where practicable, <if com-iliatory ; 
methods, may gradually tend to continc a(*tual stop]»ages j 
tf) the comparatively few cases in Avhie.b thei'i* is a genuine i 
and serious difference <»f principle between the parties. • 

Inijiorfattt ^SV/v'to and Lock Outs. j 

Some of the more important labour <lisj>utes which | 
have occurred in various grou])s of trades in tlu* irniU'il I 
Kingdom are noted briefly below. AVitli reganl to the 
.statistics given, it may Ik.tc be noted that although for 
the sake of brevity it is stated in some places that a 
certain number of men Avero idle for a specified number 
of days, it must not be .snp]K)sed that in all cases the 
'whole number affected Avere idle for the whole number 
of day.s. 

Cml Minitu/ is an imlustiy Avhicli lias ahv^ays liecii 
more convulsoil by labour disputes than any other, ])rob- 
ably OAving to the violent oscillations of jiric.es an<l wages, 
and to the varied and ever-changing conditions under 
which Avork is carried on. Several of the earliest recorded 
disputos among coal-miners, hoAvcver, referred t<^ the 


months. 

Tlu; raj>id fall in the prict; rd coal after llie iibnorm d 
inflation in 1*^7 1 -72 j)rodiice<I a .s»*ries of obstinate strikes 
and lock-outs a.ii.'iing out of reductions of wages, in Avhicb 
i the men wen* usually d(‘feated. The South M’ah's miners, 

I to the number of 7b,00G, were out for 11 Aveeks in 187, *> 

: and for 19 woeks in 1875, tlu* latter ilisjmte l>eing a com- 
' bint'd strilo* and lock-out, and leading to the formation of 
' tin; first of (lio stuies of sliding scales under Avliich the 
industry in South Wall's h.i^, sni<*c been regulated. In 
I 1877 tlw Jjanca.‘))ire, miners (2»0,000) Mere out for 
’ 6 week'^, and the X'orthumbeilaml men (14.000) for H 
^ week'?. The last-meniioneil disjuite was leiminab'd by an 
: ;irbitra1ion aAvaiil in tiie mi^er.^Mavo^r. In 1879, 70.000 
! Durham men wen* nut b»r 6 Aveeks, the disputi* being 
I tmininated by an arbitration award giving half tin; redm*' 

' lion claimed by tin* coal-owners. Tin* inlrodiiction of 
sliding .scali*^ in Durham .‘tml Xorthnniberland iu 1877 
ami 1879 did .MUiietliing to preserve peace in those* dis- 
tricts, tliougli tin* Durham scale did in»t jncAent the 
dispute of 1879 mentioned abr)Ve. f*olIi scale.s, hoAvever, 
were tevminatril ]>y the men in 1-889 and 1 887 resj>ee- 
tividy. In 18S()-Sl tlie I.ancashiie coal mining industry 
AAUs stopped for 7 week.s by a strike of r)(),(l0() to ()(t,00()* 
men against “ coiiti.u tiug out of liie Em]>loyer.s’ y.iability 
Act ot 1880. 

'file fall of iM’icos after 1890 led to a rencAViil of dis- 
pules. In 1892 there was a prolonged sto]»page in the 
Durham coallield, 75,000 men bi*ing out foi* about 11 
weeks. 

Ill lS9;i the. greatest dispute took place that has over 
lM‘en recorded iu tlie roal mining industry, a body of 
miners, whicli at its maximum reaidied the huge total of 

300.000 nu‘n iu Yorksljire, Lanra.sliire, and the Midlands, 
being out for 16 weeks against a proj>os(*d reduction of 
25 j>er cent, on the. ‘‘.standard ” rale of wages. Tln.s dis- 
pute is di*s(‘ribed in detail on page 23. The conference 
at the Eoruign Oflier; at wliich it- Avas adjiiflied led to- 
the formation of a < Vnieiliatioii Hoard, which, with some 
intori'Upt'on, has sinei; regulated the rate of AA'ag(*s and 
j)ivvented general .stoj)pagos in the.se districts. During 
the summer of 189.3 thcro Avas also a strike; of about 

90.000 men in South AVales, which lasted nearly a month. 
Tlie next year, 1894, siiw a j>rolonged illsjnite in the 
Scottish coal -mining indinstry, the men vainly attempting 
to resist the fall of wages which followed the fall of cn.ol 
jirices from tlio abnormal level to which they had risen 
during the English stoppage of the jirevions year ; 70,000 
men w^ero out from 15 to 16 weeks. In 1898 there was a 
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Stoppage iasttnj^ 25 weeks in South AVules and ]\ronnioutli 
afiocting 100,000 num, for the abolition or ainendmcnt 
of the sliding scale agrcciin‘nt, in which llie ineii were 
unsuccessful. 

The record of strikes and lock-^)Uts in tlaj Coffon Trade 
goes back to a time Ixd'orc the repeal of tJie Conibirialiou 
Laws. Thus the year 1810 was marked by look-tmts of 
spinners in Jjane^isliirc and Glasgow, the loj iuer caused by 
a strike in the SUilybiidge district enrorco Manchester 
rates of wages, au^ tlie latter ha^iim for its object the 
break-up of the men’s union. » In both castvs the oiii- 
ployers were successful. Two years later there was a 
stoppage (jf 40,000 looms in Scotland for some weeks, 
arising out of a wages dispute, in which tin* men were 
beaten, their union broktm up, ami llieir leaders im- 
prisoned. Another iinsiiecesstiil strike attended with 
imprisonment of the men’s leaders took place among the 
Manchester s[»iiiners in 1818, when 20,000 to .*’0,000 
men w'ere out for three or four months to obtain an 
advance of w'ages and reduetifui of limif'^. In I 82»0 there 
wa.s a strike of spinne.rs in Ashton jmd Stalvlu'idgo. The 
year I85:l w.is one of great disturlaiuee in tlie bam-ashirc 
cotton - sj»i rilling trade. For seva‘n months 20,000 to 
.‘10,000 sjnnners in tlui IVoston district weie engagi‘d in 
an unsuccessful strike for au advaiicf' of an ages, and in 
the sarm^ year there was a stojipage of (i.*),()()0 spinners in 
Lancashire gemnally. The period of bad trade eulminat- 
ing in 1871) was marked by bitter disputes in the eut ton 
trade generally, tin* men vainly trying to lesist tlie redne- 
tions of wMges wliich markc*d that period. I’aitiai dis- 
putes at ijoitoTi in 1877 (10,000 to 12,000 p(‘isons for 8 
w'ceks), and Oldham in 1878 (6000 pt‘rM>ns forgo weeks) 
were followed in the latter year by a general stop[>agt' in 
North and Xorlh-e^ist J.(ancashire alVeeting 70,000 persons 
for 0 w't!eks. The general disjaitu* was attended willi 
violent riots, and 08 pmsons Were tiied ami convicted. 
The next important disjmte vn as a strike of 18,000 wi*a\» rs 
in North-east Ijaiieashire in 1881 against a reduction of 
wages, which ended after 8 ANciks in a compromise. 
Next yc.ir there was a strike at Oldham against a redm*- 
tion of wages ailec-ting 24,000 ]»ersoiis in tlie sjiinriiiig 
and weaving i»r;inehes. Tlie disjaile ended in a com- 
proiiiisi*, half the jn'oposetl ri’dnction of ID per cent, being 
agreeil to. In 181)2-i),'5 th(i last great di^j*u(<'. in the. 
cotton-spinning tsade took place, 50d*OD ]jersons in tlu^ 
Oldham and surroiiuding districts being out for 20 weeks 
against-a ]iropf>.,e(l reduction of -o ]m r cetjt. The disjmlo 
w'as emli'd i>y the sti-called “Brooklatuls Agreement,’’ 
which jnovided for a riHlnction of about .‘1 per cent., ami 
also contained rules for the settlement of future di?puti;s 
by conciliatory methods. 

The Buildlhtj Trades have in most years Ihxmi charac- 
terized by a large number of local and .sectional disputes 
.sometimes atVecting compurativel}’ .small botlies of men. 
Often, how'ever, all branches of building tradt-s in a giNcu 
district have bt?en stopjied simultaneously, but h‘W^ of the 
building trade st()[>pagt‘.s have aftected a .sullieieiitly large 
body of iiieu to be iiolic.ed here as imjiortant <li.sputea 
except in *JjOudon. The years 1810 and 1816 Avere 
marked by strikes on the part of the London cariieiiter.*^, 
the first being a succes.sful atU-mpt to obtain a rise in 
wages, the second an unsucces.sfnl resistance to a fall. In 
1833 an important dispute laid idle the building trades of 
Liverpcjol and Manchester. The dis]vuto arose out of the 
objection of the men to the contract system, and led in a 
general lock-out to compel the men to leave their unions, 
in which the employers were generally suciessful. In 
1859-60 a partial strike in London against the discharge 
of a delegate led to a lock-out of 25,000 building o|>era- 
tives for 7 months, and in 1861-62 a renewed strike for a 
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reiluction of hours resulted in a compromise. In 1872 
there was a succes.sful strike of 10,000 London building 
operative.s for a ri.se of wsges,ia shortening of Jiours being 
alhu obtained, lli 1891 there was an un.suecessful .strike 
of cariamters in ].ondon for a rise in wagis, affecting 9U00 
men and lasting 21 weok.s. 

i^hiphxdldiiuu and Metal Trades , — Among 
the must notcAvorthy disputes in the engineering trade 
AAas that in 1852, .soon after the formation of the Amal- 
gam.'Ucd Society of Engineers by the fu.sion of a number 
ol local and sectional .societies. The dlsjuile originated in 
Jianea.shire, and turned on di'tnands from the men for the 
abolition of i*iecew(Mk and overtiii:e, the di>j»ute being 
further com [bleated by (piestions relating to the employ- 
ment of labourers in wm king nuicliine>. Tlie men cea.sed 
Working oNcrtime, anil Avere locki'd out to the ipiiiibor of 
oAer 13,000 for perioils ranging from three tonirii' months. 
’I'he men \v»*ni completely bcakai, and many engineering 
^ho]>s re^piirecl the men to Ictive tlie union before lesuiii- 
ing work. Ju 1^71 a .strike fd 8000 to 9OO0 men in the 
North of England for a reduction of Ji^nrs from 59 to 
.01 wa.s .sucTcs.^l 111 after a stoppage of 20 ANceks, and 
I led to the general intnuluetion of the nine hours’ day 
I throughout tlie eoiiut ry. In 1897- 98 tliLie aams a Avide- 
I sj.read anil proloiigeil dispute turning on unestioris of 
hours and of freidom of management of Av«irks, AAhieh 
lasted 29 wt'cks and atl'eeted 47, .500 men. This disjmle, 
whieh resulted in tlie deieat of the men, is desciibed in 
il‘4.iil below (p. 21). 

In 1806 a strike of .‘>0f)O slM[>wright.-^ on the (Myde led 
to a general ksk-oni of shi])buililers in tlm dislriet. In 
1877, 253)00 iron sliipbnildeis on the ( 'lyde struek for 
22» AVeeks Jor an adAiUne of A\ages, the dKpnte lieing 
.settleil b\ arbitratiiai. 

Ill 1.891 a jaolonged dis])Ute took plaee botAveen the. 
plumbers and engineers engaged in s]ni)yard.s on tlie Tyne 
,is to ‘‘deniarealioii ; 2160 men AAere idle from 7 to 
8 NNceks, the re.snlt. beiug tlie draANing U]» of an elalior- 
ate li-t of apporli\»inm‘nt :i]*plieable to tli(» Tyne and 
AVear. ’I’lie shipbuilding tiadis haAc from earli times 
been marked ]»y iiiimeroiis “ demareation ’’ ijjsputes, 
mostly of a local eh.iraeler, a.s to the limits of the work 
of llie Aaihm.s bodies of Aiork-i-ei.ple- fj/., between 
shipAsrighU and boatlaiiide-rs ; sliipvvrighls and joiners 
sliipw right*- and hoilei inaki-j's ; joiners and eabinetmakeiv 
boilermakers and cngineeis ; engineers :iud plumbers 
engineers and brassfmi^liers. Smiie of ^he.se matters are 
now ilealt witli bv ji’int trade board.s (.see AkujtkaTJON 
.\Ni> (’om ii.iatio.n). 

Among tJio more ini[»ortant disputes in .the iron trade 
are to be inentifined a .strike and lock out of 30,000 irou- 
Avorkers in StatVordsliire in 1805, in wliich the men A\ere 
beaten after .-i costly stoppage of 18 week.s ; an nn- 
.siii'cessfiil strike of 1 2,0u0 ironAvorkcns in Middlesbrough 
for 18 Aseeks in 1.866; and an iinsuoeo.ssfiil strike of 
20, 000 iroiiANorkers in Stafhnd.diire for 1 Aveek.s in 1883 
again.st a* rednetion of Avages, attended by rioting and 
destruction of ])lant. 

The nailmakers in the Dudley district Averc engaged 
in Avidespread dis[tiite.s in 1840, 1 81, and 1887, the first 
be.ing an uusnceessful strike of 20,000 men, attended 
by rioting, to icAsist a reduction j and the tAvo last 
being strike.s for advance of wagc.s; resulting, the first 
Av holly and the second partially, in favour of the work- 
people. 

Other Trades . — Among other notew'orthy disputes are 
to be mentioned — 

(1) A successful .strike of 14,000 jiersons in the Leicester 
hosiery traile in 1819 for an advance in wages. 

(2) Au unsuccessful strike of 13,000 or more tailors 
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ill London in 1834 for a rise of wages and reduction of 
hours, lasting several months. 

(3) A dispute among Jhe pottery workmen in the 
Midlands in 1836 against the terms *01 yoiirly hiring, 
leading to a general lock-out of over 15,000 men for 10 
wrecks, which ended in the defeat of the men. 

(4) A series of disputes among agricultural labourers 
in 1872-74 for increases of wages ami other improve- 
ments in the conditions of employment, in which the men 
were mostly successful. These disputes, which are almost 
the only \s idc.spread disputes recorded in agricuitun*, 
evoked much ]>ublic interest. 

(5) Ir» 1 889 there was a prolonged strike of dock and 
watersiile labourcr.s in London for a rise in 'wages and 
other alterations in conditions of cm])luynu*iit, which was 
successful, mainly through tlie financial siip]jort received 
from the*Australi;ui trade uniorto and from the general 
public (see below). 

(6) The organization o? labour at the princij.al ports 
which followed tliis dispute led to a series of srlinggles 
l>otwcen the iieNv^iftiions iiud the sliijMjwiii rs, who formed 
ail organization ealled tlie Shipping iHuler.itiuu Limited, 
ami aifcCGShfulIy (established their right to employ free 
labour” in o})[»osition to the unions’ of .-eaiiu‘ii and (»llier 
bodies (^)f la bound's. Tlie last of tinjse di.^jmtes on a iargii 
M*ale oeeiirred at Ifiill in 18113, and eiuled in the defeat 
of the dock hihouicrs after a stopt»age atleciiiig 1 1,000 
men f(>r 6 w(‘eks. 

(7) In 1895 a general stoppage of ‘1(),0()() Ix^it and 
shoe operative.', was terminaic'd. after a shippage (4* 6 
weeks, liy a setU(Miient etfeeted through the lloiid of 
'fradi-*. Tie; L'^sues of this dis[»ut(; w^re (»!' inter»*.st as 
involving thy se^pe and limits of the fimeti^jns of tr.ule. 
unu*n iU'titm and «)f arhllratiuii in relation to tin; manage- 
ment of business, 'fjie terms of ^eUbMiient, which were 
of an elal)oi\ite eharacter, are .still in operation. 

(8) IVo prolonged (li‘>t)utc.s at L.ad iViirhyn’.s slate 
quiirries in Noith AV'aK's in 1800 and 1000 attracUsl 
]wihlie muieo fnuii the ohstinaey with wliieli t]i(3 contests 
Were conducted on holli ."ides. Alsmt ‘JoOO woik tM*o]>lo 
were aflfreted, and the cpiestioiis at i.sruie were the recogni- 
tion of the men’s combiiKitioii and the remedy of a number 
of alleged griovane(.*.s, including the alwditiim.cd’ the con- 
tract .s 3 ’.stem. After 48 wei'ks’ stoppage, during wliieli tlio 
Hoard of Trade vainly tried to mediatt', the lir.st di.sputo 
wus ended hy a compromise ; but in 11)00 another .struggle 
began which, after more than a year's continuiince, i.s Mill 
])er.siLst(;d in by many of the men, though a considerable 
body of workmen are uow (.March 1‘JO’J) at work. 

IHatoric Strikes of Iiertui YcrLrs. 

A few of the strikes refcrri'd to above a]»pear to desorvi'* 
a more (letailed ae(!ount, 

Thtf L<>ih](>ii dock .stiike of was nniai.Ie, i^niJi :!s 111-* 

most noteworthy example of a wuhspnaiJ .nul dfieniiiToil 
of uuskilk'il ami jneviously imorgaiii/ed IjdKuncis, Mini for Ihi’ 
amount of puhlie .sym]*jilliy shown tor the nu*ii and 


. London 
dock 
strike, 
1889. 


for the tinaneiul ‘aid lemleird by then' AiiMnilian 
It begiiu on ];U.h AiJgu.sl uitli a Mii.-ill 
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local dispiito (it the Wi-st India Dnr.ks about tho 
Avages earned for di.seliarging a certain euigo, hut s|in*;id 
rapidly’ among all chissea of doik lalMiureis in tho jiort, \yho took 
the oppoitnnity of demanding an imT4i:i.se in tin* (»f i»ay for 
time work from 5d. to 6d., tlu? aboliti(»n of contraet anrJ 
work, and the remedy of other gri(*vane*'s. Tiny were jointed by 
the 8tevodore.s and fightermeii, Avlio e.iino out “in .s.ympathy,’* 
tliough the latter cla.sa of men soon formulated ji .set of dtmiands 
of their own. Eniploynieiit was brisk, tin; w(*alh*‘r lino, and llie 
public sympathetio, and in a few days’ time n<»t less tlein 10,000 
men were idle. For tho most part tiny were unconnected with 
trade unions which could give tliom .strike [my', but during t)io 
month that tho etriko lasted the public at home and abroad sub- 
soribed nearly j£50,000 in support of the strikers. Of this total 
over £30,^0 came from Australia, where from 29th August 


I (inwards a series of meetings, were he’d for the pi|r[i(>9i of raising 
I funds to ajwLst the London labourois. The Austrnlian siibscrife 
! tioiw [iruotically decided the issue of tho eoub-sl. On the very 
^ day on which the first Australian meeting was lield at Hrisbunu 
j th(J leaders of the strike aitein[ite(l by fiit*ans of a “ no- work 
i niiuiitcKto ” to widim the area of the disunite and eaiuio a geru ral 
! sto[.page of iudiKsiry. ThougJi this alterupt was soon abaiidoatHb 
i it oatiflcd con.sidcniblc alarm and threatened ki alienate puhliu 
I synijNFithy from tlu^ men. Jjirly in fJeiitenilx*!* many of tho 
, whuiiing(*rs inude .se[Kir.it(j Wittlenieuts with the strikeivs, and the 
i Klii[KA\nors utlcjinpted to jait pressure on the dock companies to 
: aJhuv Ihcui to employ labour direct witliiii the docks. The. 

; aj>pi'eh(‘iisions of the public led to the formhti<»ii of a Concilialioii 
1 (.'ommiltec at tluj Mansioif House, ineluiliiig IIk^ Lord Mayor, 

! the Jbsliop of London, Oanlinal Manning, Sir .T»)hii Ixiblmck 
{ oiow Lorn AAchuryj, and otlicrs, who iiii'diaiod hctwoeii the 
'. slnk<*fs and the doi-k direelors, witJi liic result that after tuio 
abortive attciiipr at a settleTmuit, the terms of which wen^ rej(icted 
I by th(i men, an agri'emeitl \vasaniv»*d at (»n I ttli September, uikUt 
which tlj(i dock laboiiicis obtaiiKMl ilic greater |»arfc of their 
I demands. From 4tli J^ovember the. rate of liouily wages for time 
j woik was raised to (id., wiili 8d. oveitime; coiitriicL work wa.s 
I (oii\erted into piecework, with a uiiiiiiniim rate of Od., and other 
I [-omt-: in disjnitc were settled, ’riiougli during the strike cases 
I of intimidation and AUih-tu-e op the [Kill of [uekets were bv no 
! jiie.ui.s al>.^e]il, the court (barges arising out of lluj dispute 

: were J‘‘iiiaikal.ly few. IJy the cud ol tin* YcHi tin* Dock J*alKim(;l»’ 

I riiion (which liad I'li.vloii^l V i'cen kiji-wn as tJie 'I’ca Operutivea 
; and (M'licraf Labouu'is’ 1 iiion, .'ind at the beginning of tlie di^|rtIto 
I niimluuvd about MiO iiu'iiib'cif!; bad iiieieased jis membciiibip in 
I London to o\ci liU.OUU - .a number whkb Wits Ql’unwai'l.s further 
j im feas(;d liv llio fonnatioli of nio\im-i£il luanehe.s. In London, 

1 hfwev(‘r, tbe member. ‘■dill) lapullv derlu!(.d diuing (be following 
; ycais of det'.n ssion of trade. The sl( vedores, who, us above* 
i leimn-kcsL cuiiK' out ‘‘in sympathy" witJi the dock luiHHirers, 
i n turned l<i work us .M'on as tlu laitd wire satisfusl, hut the 
I liglitermen’s demands wcm* ailjusted by an awaid cd Lord Ihussey 

• bcforotluy n tnriied to woik. 

• 'Hie coab millet^’ disnui.* ol ISO.s, whciluT mcusuied by tlio 
miiiilM*!’ ufwneii iniojvid or by it.'* ag.gicgiiti <hn.ition in wojking 

j day-., was the gnale^i l.-d.our di.spuii! yd ncoKhsi 
j in ilii^ eounliy. lioth piiee^ ami wages in tin: coal- ^ 

j iniTiing imlmtiy arts sii^)eet to lajml lluetmitions, wi 

: accoiding to the geiiM.iI .‘•t.cte /d* li;i(h*, and in iiM.st 

• d«sliicts tlie pijjleitilt* ba.s Imvii explicit ’y oi t'leitly 

jVM.gin/ed licit wagi.s ought to lollo^s tin course «if pnees. In 
.sniiM! *listricts an .nitoiiiulie conm \ioii betv\('«n wages and jiriees 
hij.s bc» n < s(a)»]i.;>bed by .i ‘‘^hdiiig sealt. ’ *it/d in otlrel* dis- 
tricts wluov thei.‘ is 1.0 sliding "lalt' Hie axeiuge [.rices of 

(<.al hin( iisnuily piaeijcally (bteimincd the iale*i *»f wages. 
'I'lie [Iriiod lS7d-^7 wa.s oiie of joW' jnues alid W.'Jgi s, but 
tin; i(\i> il of [iii.-i.'i in led l(» .a i.ipid ri.s- of ininci-a’ 

wages, whiih in the. Jailer year stv.od g* neifrllv 10 e»nt. 

higher til. in iii ISSS lliioiighout ilje piimipaf distriets cin- 
lii e-eil by the Fi-ili i jitii.n. m/.. \oik}ihiti, L.rui u.'sliirc 

;iml (’loljiie. ami tl'c Midl.ind^. fhumg Die yeans and Ispii 
[•riees .ig.iiii till, and ujost ..t the di'ltido. oiUtid* the abo^c aie^ 
Mil. milled to leduelions c.j wages Vetf^ iiig fiom I.'* ]>ri edit, (dr tlm 
slvindard in Duiliuin to I'.ij j-er c-ml. in 8i.ir.tli Wales and .oO ptT 
eent. ill Scotland, wluic Die [ueviou.s ii.se biol bun gjratest. T)»o 
-Minci.s’ hedeialion, however, iiliiscd to iec..gni/ie ibe piiiicipio 
ib.iL wages .should follow' [>rie< s, uml pul lot ward iusli-id Iho 
Iheoiy that a minimum oi “Jixiiig wauc' rrliould be fixed, ami 
j.iiee.s left to adjust Dumselve.. to Dus 7at«'. 'I'luy deeJiiit'd 
aitogcDier to agrc(’ to any ledueliou, and so .«tioiig va.is Di(ir 
eonibiMatioii that Dm eoal-ow neiis deleiied any dcdinite action until 
llm middle of wlu n Diey « oiisidi led ihiit stmie lodm-tioii was 

absolnti Iv nec«*ssuiy t*) enable tlie Ijjde to be lairied on. (.)n IJOlh 
June tiny [.assed a ie.s(dution. after a eontdenec with the men, 
diinaiiding a leilin lion ol 20 }»er i int. olV Die ‘‘slaiidard *’ (equiva- 
lent to about 1.'5 per lent. «)ir cui'ii lit rat(’.s oi'wagr-.s), and olfdcd 
arbitration .ih un alternaiive; but tlie Ft delation absolutely ref u.sed 
any KMluolion, ami tlnM-onte.st began. Slnnlly befon* I ly:* beginning 
of tlu' disjiute ■Noithiinds'iland and Durbam binl become alfilinled 
fo Die Fedci tiion, but these di.sl.iicts w'cr*- ^not threatened t*v a 
reifiietion, ;i»id lliev scc'cded from the Federation srMiriri rlian sirik(% 
as d(‘iniinde(l by that bodv to obtain the leturii of llm udiietions 
sustained bince ISID. These distiicta conseqnently lemaiiied at 
woik ihioughout the di.sjiute, an well as Seutlaml and (except for 
a pait of Augu.st and SqitejidaM-) .‘sontli Wales, reaping th(' advan- 
tage ofthe. iuc.ieased piices and wages resulting fioin tin lestvietioii 
oi produc.lion dim to tlie .stojipagc. Within Dm Federation districts 
pr(*i»er tlierc wcie some. localrties in which no iiutiecs of reduidion 
wore j>os1ed, but tho [lolicy of the Federation ivna to make 

the .Htoppage. as uuivci'sni a» po.s.sible, and all its nnunbera were 
rotpiimJ t(j leave work. The Cumber land miners, however, Diough 
meinbcra of tho Federation, were for special icasons [anmittcd t\> 




contimit* worlv. “Ry tlip niiiMlt* nf Aiifrii>^t iirarly MOO, 000 ntou ' 
■wero idle, or nearly inilf Iho total inimln-r ol coal-ininei's in the , 
United Kingdom. Tin- early flaxes of tin; dispute 'vveiv uiicvciitful, 
but as the I’niids or ilu! uriii)ns atliliated i<» the I Vderatiou lieeame 
exhausted, and lliu i»iiK-h ol’ dixlrt ss \\a>i h-lt, h i hujL; ran hi^li, and 
in sorin' districts deplnra Ilk- .n-ts of Aiojcm c xm to i-omniitlcd. At ! 
Foatherstoric, in Yorkshire, an att.nk^ was nuide on a colliery, in | 
the course of which tin- military lircd on the iiotcis, two of whom 
were killed. r 

The <l(‘rision of the rVih ralion u-ijniiin.L: nil iH nienihci-s to leave 
work, whether iirnler imtiee of n-diielioii or not. had trom the 
beginning; met with eonsideivihle opposilion in ceilmn <lisfnets, 
and this opjmsitioii natiiially w .stronj^cr as the distress euused 
by the stoppa;<e increased. At the cinl ol Aii^'usl a ballot on the 
question sliowed a small majoiity still in l.ivour of a nnixeisai 
8 toppii"o, hill the e\'|>e?i**nee <if another montli led to a fovnial 
reversal of [wilii-y in tliis resjiecl, ;i nieetiiii^ of the Kedeiatinn at 
Chesterlield on 'Jidh Septemlu r ilecidiiii]; to allow all men toretiiin 
to xvork who enuhl do so at the old i.ite.-, of fiay, sneh men to jiay 
a levy of Is. a d.iy in aid of those still on strike, l^p 1 o (><-toher 
no ale]i was laki*n towards a si-ltlenient heyoinl an oiler on the part 
of the miners on Ani^ust to plc<l.[;e tlicmselvcs not to ask hir 

an advanee until jaici's rea«*hed the IMM) level, and also to as^ihi. 
the employers hi pieveiil umlersellin^^- - an olh-i which wa-i lejectcd j 
by the eoal-MW’Jiers. On !dli Oetoher a mt'etin;^ of the lepiv- 
sentat ives of t he ])aitii‘s was Inld at Shellield, at the iuxilatioii of 
llni mayoiii of six inipoitaiit towns alfeiMed. hut without definite 
result, beyond leading lo an aineiulcd projiosal on the p.iitof the 
coal-owiiers for an immediali* l.^i jM-r cent, reilucliiui. and tin* 
i-ei^ulatioii of future <-h:iu,i^es iii w’a^^es by a Coiieiliatioii Uoaid. 
"J'ho men, however, slill refused all leduetion, and durin" Octoln-r 


in those districts. Employci-s Aimplaincd of being subject to 
vexatious reslrictioiis not imposed on their com]>otitor8, and they 
dc'clarcd that they wciu scviTely handicap] led as coninured with 
America and other countries, xv^crc engineering employers had 
iiuich more com]>kte control over the nianagcmfiit of their 
business. In ISO.^ was foiined the Federation of EuginHerJiig 
Employers by the coalition of the local aasooiations on the Clyde 
and in Belfast, and this Federation gradually si»read to other 
districts until it liiially embraced the United Kingdoiii generally, 
'rim policy of the Melioration W'hs to defeat the attempts of the 
unions to jait jircssuro on particular individuals or Joealities, by 
the counter threat of a general lock-out of trade unionists over a 
wide, aiva in support of tlie cmployci-s thu.^ attacked. The lock-out 
notices w-ere framml in such a way that 2.0 jht cent, of the Irridc 
unioiiLsis emidoycil were to he diselniTged at the end of each week 
until the whole, were locked out. Lock-out notices of this kind 
w'cre twice posted — in Angusl of ISHG and in the spring of — 
before the general dispute, hut in each case, the disjuitc xxas tided 
over before the notices took clfeet. But the. conferences which 
took jil ace in Apiil hctweiii the i-c present at i\es ot employers 

and iinionH led to no ngriiemeiit except on crim]>aitttively nij- 
iniport.int jioints. AVlicn, therefore, in .liino lKh7 the Tiondmi 
employers, threatened with a slnkjiJ for an eight hour dav, put 
their case in the hands of the Emjiloxers' Fedeisit ion, and the Pedeia 
lion deteimin«-dto siijipoit them liy a general locV-oiit. it was under* 
stood that tliis loi'k-oul was entoreed, iidt nulj’ in mder lo resist the 
rfidiielinn of liours in J,.ondou, hut to obtain a *rettlcinent of all the 
important ipiestions at issue lu-lwceii the Federation ami the union.-J 
Jisawhole. * ^ 

The engineers rc[»licd to the notices of a gradual lock-nut by 
witlidrawing tlie whole of their iiu luhers liom work in fcderati d 


a mimher of I'oal-ow iieis, es[iccially in the Midlaiiils, llirew open 
their pits at tlic old rale of wages. 

A turthei adx.iiiee towards a comproinisc xvas naulc by the 
owners on 2ritli <h*tohei. wlieii they oifcred that the pioposed l.^i 
jaM’nMit n-duciioM shoiiM he returned to tlie men in ihc event of 
the Conciliation Board (with an iiidei'cndcnt <-hairman) deciding 
in theii l.ivour. In eoiHcqueuee of tliis olh-r a im-cting was held ’ 
helwecTi the re])reseritative.s of the nwiiei.s and the men in lyondon 
on Mrd ami 4tli Novemher, but wilhout arming at a settlement. 
Matters had now' icaelu'd a deadhick, and a< coiilingTy, on IMlli 
Xoveniher, tlie ( }overnnient. addressed .m invitation to both jiartics 
to be re]»reseuted at a eonfereuee under the ]»residen(*y (without 
a easting vote) of Lord Bo.seli<*ry, who tlu-u Foreign Sccrctaiy. 
The conference look place at the Foreign Ollicc on 17tli \ovemliei, 
and resulted in a settlement, the men t<» icsuiiie, work at once a*, 
the old late of wages, to ho coiitiinird until 1st Fehinary 1S>M, 
from which date wages were to \m legulated by a. Com-iliation 
Board, consisting of IVjiirtecii representatives of the coid-owners’ 
.and miners’ Cedcrafions resp«*cl im ly, with a. ihairmaii mutually 
eh-'gi'd Ol in drhuilt nominal cd liy the Speaker of tho Ifouse of 
(Commons, llai chairman to have a casting xole. 

'Phis agivcim-iit ici iiiimitcd the dispute. Tlie Spi-aker n]»poiiited 
Lord Shand as ehMiniian of tin' liOaid. In the rniildle. of the. 
following ye.ir, by iniilual arrangt incut, the coiistitiil um of llm 
ConeilialioTi F.o.inl was modil'iid so ns to proxidc for limits below 
and .above, whicli w'ages should not move during a dcliiiito period. 
These limits liave since been moililieil from time to time, but (with 
a gap from -Inly lHSa> to J.niuarv the Uonciliatiori BoanI ha.s 

conLinuetl to ngul.-ite miners’ w.igrs in the lideralcd districts up lo 
the present, and its Ibniiation has been fbllr»wid by the institul ion 
of Com-iliation liiKinls in most of the other imjiortant eeiitres of 
the mining imhistry, except in South M'ales. 

Tho engineering dispute of ] SP7- HS.was in some respeot.s the most 
remarkable, disjuite ot recent times, both on account of the natiiro 
- . and imjiortam-e of the j.ssues involvisl and of the 

. ^ ^ ’ tenacity with which the contest xxas eomlucted. The 

dlsDule occasion of the stopjiage was a diiuaml on 

189t-98. eight hour day in London 

worksliop.s. hut this issue was soon ovei-sliadowa*d in 
importance by other qucsti<»im relating to the. freedom of employei-s 
from interrereiif'c by the iinion.s in tlie rnanagement of their busi- 
ness, especially in sin-h matters as piecework, overtime, selection 
and training of workmen to work macliim-s, employment of 
unionists and non-unimd.sl.s, and other mutters alfeeting the 
relations of cm]»lo>1-r ami cnqiloyed generally throughout ihc 
United Kingflom. For some time prex ious to the gemeriil dispute 
there had been a groxving dissatisfaction on the ]»art of tho 
emploj^ers with the eneroaehments of the Amalgamated Society 
of Kngineors and otlier societies in kindred triKh-s on matters 
atreetlng tho ninnngcnient f)f bu.siness. xvliich the ftmjiloye!-.<t cixn- 
sidored to ho outside the legitimate Amotions of trade unions. 
In the absence of any general eoinbimitiou of em]>loycrs, the unions 
wore able to bring their whole force to bear on eniplo^'crs in 
]xariieular localitie.s, with the i-esult that the stringency' of the 
conditions and restrictions enforced varied very gieatly in difreren.t 
didtricia, according to tho compiirativo strength of the unions 


woikdiops. At first the hu-lv'iuit afh eled some 2.', 000 men eiii]»liAi-d 
in 2r»0 c.stab]islimcnts. Imt by Uie close of the dispute the rniuri'er 
of enqilovers involved had risen to 702, and ut xvorkq»coj)le to 
47,."iOO. 

Fulil November no meeting bt tw'ecu tlie parties took [>lacc. but 
on 2ltli N’ovemhcr iiml h»llowiiig days a coul’ereiice xxas hcM in 
]ansiiiii<'e of iiegot i.itiouH xvilh tin- patlics by tie- Boaid of Trmlo, 

! cacli side liaviiig its own chsiiiiii.-uj. The main point for whieli 1h«' 

1 cmjiloycis c(»fitcmlc(l w.is fruedoin on the pail ol ciieli emjiloyer to 
I introduce into his workslMi]! any <-omlilion of labour umli-r xvimli 
I any mcinhers of tlie tr.ulc uiiious xveie woikirigNn any (tl‘ ilie. 

; fcileraled xx’nrk shops at tin* beginning of the dispute, except as 
I legaids l ites! of wages ami hours ol Ial»oiir. Ansiiig out of this 
[ g( m ral jwineiple ot freedom of manageim nt, a number of sjuvial 
' Jioints xxere ilisciissed, jiml suhsupienlly eniboilicil in sejiaiato 
I articles of the ju-ovisional agreement, and a system of local and 
i general eonferemes for the settlement, ami avoidance of liiluro 
I disjHiles xx'd.s also im-hidrd llieiein. Tlie nnployi-r.'i .ilisolutely 
j declined to grant any reiluelion of hours of labour. The ungotia- 
lions diagged on lor a cousideiahle lime, uml xv''re at •one tiim- 
broken ojf owing to the n-fu.sal of I In- men to laUfy tin* jiroxusioiial 
jigieeim-nl. l’»y tlie cud of the year, however, it w'lis evident that 
the jiosilion ol the tm-u was \(‘iy mm h x.'e.ikeiied oxving lo thi^ 
depletion of their funds, while that of the emidoyers xxas stiougcr 
than cx'er. On BUh .Inmi.iiy the liomloii demand for an eight hours' 
day xxjis formally withdraxvn, and .ifLer some further negotiation, 
.md till* emliodiment in the. agreemeiiv, of the. notes ami exjdnna- 
tioiis juililidied by the e.injdoyei-s, a, settlement was arrived at and 
ratified by moie than a two-lhinls niajonly of the men, the liiml 
agreement being sigm-d on 28tli .January. 

The x'ietoiy of tlie eiiijiloycr.s xvas comjdete, hut the use since 
made ol it has In-en modeiatc, and the reliilions between enijdoyers 
and w'orknieii in the. engineering trades seem, on the whoh% to 
hax-e bei-n improved, all matters likely^ to cause, dispute J>eing now 
amicjihlv discussed between the rejuesciilativca of tho rc.sjiectivo 
a.ssiwiatious. 

C^OUISTRIKS OTnr.R THAN TIIK LTnITED KtN«DOM. 

It is not po.ssll>hx within the limits of this article to 
give a ilctailml account of the strikes and lock-outs in all 
the jirinriipal foreign oountrios. ' Strikes in the Unitc'd 
Stat<*s are dealt with in a separate section. Below ift 
given a brief account of the most recent strike statis- 
tics and of some of the chief recent disputes in France 
and Germany, together with notices of a few of the most 
iin]x)rtant recent labour disputes in other Continental 
countries. ♦ 

France . — Detailed statistics of strikes and lock-outs in 
France have been published annually since 1890 by the 
French Office du Travail. The figures show great varia- 
tions from year to year, as appears from the following 
summary for eight years : — 
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STRIKES AND LOCK-OUTS 


2 ^ 


Year. 


1 — * — 

XiinilKsr of Work- 

Aftgregale Dura- 

Disputes. 

people directly 
Affected. 

tioii In W'orktiig 
Days. 

1893 • 

634 

* 170,123 , 

8,174,000 

1894 

39X 

54,576 

1,062,480 

1895 

406 

45,809 

617,669 

1898 

476 

49,851 

644,168 

1897 

356 

68,875 I 

7S0,944 

1898 

368 

82.065 

1,216,306 

1899 

744 

177,081 

1 3,550,731 

1900 

903 

222,769 

1 3,761,227 

Average of \ 
eight yean* f 

j 

108,891 

1,8.50,941 

_ .._J 


submit the to arbitration, uudfj* the law of 1892^met with 

no n'S]K)iise from eiChcr party, and dui itig October,* in (lie course 
of which month the nnifilter of strikers gmduully (liniinishcd, tlio 
stiike was attended with a ;^)od deal of disonler. The strike 
gi'ttdualiy cnimblcd away, and early in Xoviinber those who re- 
mained out derided to resume work. 

On 2.'Jth Oe.iobrr 1000 a Strike for inrjmiscd wages and other 
demands took place among tho Pas- dc- Calais tiiinei'a, 20,000 men 
I iK'ing atfeoted. A eompromiso, however^ W'as arrived at alter a 
I fortnights stojumge, through the iiilcrventioti of a member of tho 
I Chambiif of Deputies. ^ 

j At tho end ol‘ 1000 and beginning of 1901 a aerica of atrikes 
' to<ik jilacfi among the miners in tho SaOiie-et- Loire departineiit, 

I the most iniportnnt being a dispute alfcctiiig 12,000 miners at 
j jMonb;c!mde8 Mines, the matters in dispute iinduding wages and 
the reiiistsiteiiuMit of men dismissed on account of a pi evious strike. 
I Kvetiliially tile men lesuined work without securing iheir deiuaucls. 
Among the more inir)ortant texlile trade disruites in recent years 

• .1 .1 ij... 


Theao figuros show* that the irajiortaiico of slrikea in 

brarifiC, both as regiuda nunibors involved and dmation, \ strike of spinneis, weavers, and «lyeps in the Unuhaix district 

is in ordinary years inuch less tlian m the I' nited i in i son, the number atreeted being about. 22.000. Tho 


Kingdom, •but in exro])tional ycM’s (c.//., lJS 0 .‘», tS 99 , and 
190 ( 1 ) tlie figures approacli those of an average year in the 
latter country. T n two of flie eiglit years ( I tS 99 and 1900 ) 
more time was lost through disputes in h’ranco than in 
tho United KingiUun. Tn live out of iht? eiglit years 
( 189 ^, - 5 , “(>, and 1900 ) the trades most largely 
aljccti‘d<*\vere the ti'Xtilo group. 'Phi-s wa-s (;sj»‘*eially the 
case in 1899 and 1900 , when this grouyi aecouiitf d for 
about half tho total time. lost. In 189 S lialf the total 
time lost was accounted for by mining disjmtes, and in 
1897 and 1898 the building tradc\s held the lirst jdaco. 

[n the Kreiirh statistics of causes of disputes, a dis- 
y>ute due to several causes is mitenal several times, and 
not merely under its yirinciyial cause, as in tlie United 
Kingdom. In 1900 , when 2 *J’J, 7 lj 9 yicrMUis win’o atreclcd, 

178,912 were involved lu strikes for advance of wages, 
and alxnit d 0,920 in dis]»ntes as to other wage.s questions. 

Strikes for decr<‘ase <d hours aiFeefod 78 , 512 , those relating 
to einydoynu'ut of yiarticnlar classes or yiersoiis 41 , 192 , 
and those relating t<» working HiTangein(*nl.s 57 , 220 . As 
roganls results, the yien'entages of workq>eo|>lo involved . Euetoiy Law'o 
in disyniics n'Siiltiiig in various ways are as follows i 
(avi^rage of eight years): in favour of woik-people, 19 : | 
in favour of (‘inydoyers, 5.5 ; eoinjirojiii.seil, 40 . 

Sdiuc ot the Tnn.st net.iblo nf tin* French strikc.s in recent years 
have l.ikeii jdacc in the cn.il-jniiniig industry, juainly in the Xmd 
and Piis-dc-Calais departments. 

Tn 1881 the miiK'is of An/.iii and tlie, n<‘igbboiiring di'^tiict 
.struck against ccrlain yiropuscd ahemtinns in tin- wmking condi- 
tions, including tlio letting of the w<Tk bv c.ontract to the gang 
making the lowest tender. Alter a stopjwgo of .‘if'ty six d.os 
work was resinned, substantially on the company’s conditions on 
I7t.h April. ’Plie number alfccted is staled It* b.ivc 
been about 50.000. In 1880 a strike allccting IT). 000 
for an increase of w:iges, losultcd in an iiu-rease of 10 


demands were for a rerliu tion of hours and rise of w'ages, 
but th** woik-yK'oy.lc were all nn‘«ucees*4rul. In 1893 a number of 
di.nyaitLS took place as the rcsiill ol the ayiplicati^m of the law of 
1S92 legulating the honis of women and children in factories, the 
employer.^ end«‘avouring to coifijM'nsA^e theniselvj’S for iho reduction 
of nours by u pHiportionate drerease of wages. For example, at 
Lille in the textile factories, wlieio men anil women work .side by 
side, the vcdiu lion of hours ncccssaiily atfccii-d mm aa well as. 
Women, and tlic ciuployei-s fitttmpt(<l lo reiluce the wages of both 
by one boiir’f. pay. A stiilif** of mm and women ensued, which 
resulted in the restoration oi the old rate of jay on condition that 
the iKinds sh<*nltl stand by tlie fuimes without interruption during 


men, 



' the whole time that the ma'-biriery was in motion. Other strikes 
! arising out of tho application of the hnv took ydaco at Paris, 
i M:ir.soilIes, itlieims, and elMcwbcrc. Similarly in 1900, the up- 
! ]»ii«Mtion of the law' ot 3Uth March 1900. regulating tho hours of 
1 women :iud cbiMren, le<l lo a stnko of 12,000 laundry woikers in 
Paris jigainst a threatened redmuion of wages. After a week tlio 
; disyuite en«led in a eomproniiM*. On P2tb November 1900 a strike, 

■ of laee .'indyulle wnikeis at Ualais look [*laec in opyKisition to the 
' enforcenient r>f tin* sysreni »if work by qiiartir days. The strikers 
1 ileniiiiided also an iM'-rease v>1' 20 j»er rent, in wages. Though only 
’ between one .ind two tboll^and ])er.sons were on strike, 14,000 or 
[ l.^.OOO wohu n. yout-|)s. a*ul*gi!‘l.^ were thrown out of woik. Tliedis- 
! [Mite wa*^ corn plica teil by a diseii.s^ion as lo (lie interjirctation of the 

of ]9(»0. A goof] deal of assistanec wan given lo tho 
li.di trade unifuis, but, after busting till February 
1901, the strike ended in tin* fld'eat ot tho opi'r:ili\es. 

The summer of P 90 i} was marked ’oy agem ml oulbr<‘ak of stnke.«i 
1 .anuaig se.nincn and various clashes of waterside labourei.s at several 
; French pmts. Th'* .’‘.hikes resulted in Iho tir.sl m.staiicc 
I fioin .a dillcrenee .n to the inLeipretation of the agree- 
nn id. under which the scinien worked in the port tif 
i liavre. In the eouise of a shiko of co.ilie.s llie crew of a ship 
I were oideidl to t.ikf* tin* ^^ojiI on bo,inl. Tlicy refused, con- 
1 tending that this ntmsnal woik could be ,asked iVoin them only 

■ timing ti \<»yagc. The Tribunal Maritime decided that the men 
I wxTi! in ilu* wrong, and oinlemricfb T)! ol them to da\s’ im- 
j yuisoimieiit. X strike followc*!, and the workqieople belonging to 
' the various maiitinn* tr.'uie.s at mice fleniainlcd an iiu'nfja^ic ol wages, 

. wlihdi thev obmined alter I’ight (lavs. Tin; strike, mo velum t tm*n 
spread rajnilly to iJie cliief ports i>f the Channel, Atlantic, ami Medi- 
t.Tianean eoasls ; fioiii Dunkirk to Payoimc, from Port-Veiidtvs to 
oin Dran to Hone. After the Meainen and flock labourers 


the diqnite spread to many other trades. In nutst 

intiio foUowins vear a iirolon-od diarnl.. j-liK-c amoiii; ll.« ! eaa-s tl..- la1,oHn-rs, ai.lr.l by tl.« n. tiv;. sure ..f emj.lwineiit at 
jn iiio lou win 1 n , I . t j I thoindi not f >0 Imie, .m cured n cfimpb-tc or piutial victory. At Mm-sieillcs, 

ITtmtloS Ld waa maik«d by viol-nco and disturba.i.e. The ! August, lb.- .t.ik.s ,ji sink,.., ...ml-)., avers. a..d «i,l..r» were endea 
taUM of the strike was the disn.isa.al of a inim-r wl.o had S wi i by tl.c eo.;.'...ss„.n of oousulerable adynu.-ca of wap-s by the 
clected mayor. The strike br.>ke out on 1 Titli Ausust, and .ui ■ o'vnera .m tlie nicdmti.in ol vVdnnral Uchaon. Otlier classes of 



mmittcd tho penalty 

minors Tesunicd worK. Tho men ticccyicca these terms, and tlio 


Germany, — Bofon.* 1899 tho re weiv, no oTiicIal statistics 
of strikes and lock-outs throughout the German Empire, 



Pas-de-CSalais and Kord dejiai-tments a 10 P®.*’ 1 however, were admittedly incomplete. F<^r 1899 and 1900 , 
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price list was fixed iii July it jriiot witli approval from none of 
the parties. 

In the winter of 1890 a stoppi^e took place among the steve^ 
dores, dock labourers, and other ^tci'side labourers ^ the tiort of 
llaniburg, the raeif demanding a rise, in wages, with 
higher lutcs for overtime, night, and Sunday work. 

Tiie strike began ammig tlio stevedores on *41st 
N ovcml»cr, andapread until at 1 east 1 5, 000 men were alfected . The * 
8hi}K)Wiiers refused to mihniit tlie dispute to the Industrial Court. 
The Senate promised an intiiiiry into the (.conditions of labour at 
the ducks it tin? men wovild resume work, but tins they refused 
lo do. On 10th January a meeting between representatives of the 
parties too^ lOdce at the Chamber ()f Commerce, but bioke down 
over the ibeii’s 'demand for the dismissal of labourers who had 
been engaged during the dispute. Ultimately on 6th February 
the men resolved to return to work unconditionally. 

On 19th February 1900 the llcrliu cabinctniakoi's struck to the 

1900 wuro duo to demands for advances of wages. A 

considerable number (ltd) were for (iccre«'isea hours of ' ' ■' - — - 

labour. (In the German statistics of causes a dispute 
arising fr(»ja more tliau one class uf cause is counted 
under more than one hmd.) About 11) per cent, of 
the disputes were settled in favour of the w’ork-]>eoj>h? 


IiuperialiSta^istical Office for strikes and lock-outs other 
than in agrieulturc. The figures for 1900 show that 1468 
disjjutes occurred (or rather were terminated) in that year, 
involving 141,121 persons, of whom 131,888 were directly 
and 9233 indirectly affected. large ])ro{)ortiou of the 
work-fioople (40,044) wore in the building trades, 23, 4.^1 
in wood - ^Yorkilig t^ides, 15,306 in mining and smelt- 
ing industries, and the rest in various' miscellaneous 
industries. It is noteworthy that ^n the printing and 
allied trades, which (see Tuadk Unions) arc the most 
effectively organized a.s regards trade unions, only 
324 i>crsons were affec'ted by strikes in this year. In 
1899, 1811 disputes were reconled involving 116,486 
work-people. No fewer than 1166 of the disputes in 


(compared with 26 per cent, in 1899), 45 jicr cent, in 
favour of the employers (coiiij)are(l with 41 per cent.), 
and 36 [icr cent, were compromised (compared with 33 
jior coni.). • 


al)ly “larger numhor were atfected, The dispute was CMbSatt^ 
settled by the intorventiiuf of the Berlin liidustriaf 
Cuurt acting as a hoard of conciliation, a minimum of 24s. !>c4iig 
guaranteed to workmen of average (filiciency. The strike ended on 
2:th March. 


Among the more imiiortant labour* disputes of recent 
ikitc in other Continental countries are tlio following : — 


The most ('xl(*nsive dispute among German coal-mincra in recent 
years was llu' great strike of 1889. The dispute began on 3i(l 
^ , May as altv.'ttl strike at a .single colliery in (iclscnkirchcn, 

COM . West])liali.'i, hut rapully spread throughout the mining 
districts of Weatphalw, Kliinc Proviueo.s, Lorraine, the Pjilatinatc, 

Upper and Lower Silesia, and Saxony. Altogether ahoiit 111,000 
Tinners were involved. The deiiiands w'cic for a rise of 15 per (ti.nl. 
in wages, an right lioum* shift from bank to bank, the payment of I stiikeia to retuin to woik on the pioinise of iutrodiu ing a Bill for 
wagc.s twice a month, and other conccsHioiKs. On 18tJ\ xMay the \ the reduction of lumrs in co.'il niims was also ctf no avail, tin? 


AuHtrioii Coal Mhit^ra (1 900'),— The griiatcst strike recorded 4u 
Au.sLria look jilaei^ curly in 1900, in tin? rouLniining industry. 
Originathig in a strike on a Hinall scale, lor an in(?rense of wages, 
at ciTtain pit.s on tlio holders of Moravia and Silesia, it spread until 

90,000 niiin rs out ot a ti»rnl of 110,000 in Austria were involved. 
The men’s demainls, in thiir linal .shape, incliidc?d an eight-hours* 
day fiom hank to bank, a minimum wage, wc(;kly wages settle- 
nn nts, free light, and an increase of wages. Tlie Boards of Con- 
ciliation eonstituted iimh r the Jaw of LS98 failed to etf)i?(?t a 
svilh-ment. and the endea>mir of the (iovenmient to induce the 


Coal Association at Ksacm agreed to an eight- liours’ d.ay ‘*aL the 
faen/’ with certain exceptions, and made other concessions as to 
minor matters, tho settlement heing partly due to the action of 
tho Kmperor, who received a deputation lr(»m the men on llth 
May and from tho employers two days later. Ow’ing to .sonic, 
inisundei’standing, however, work was not generally resumed until 
the end of the month. 

On 2l>th December 1892 a stiikc broke out among the men 
employed in the State mines in the Saar district against the intro- 
duction of a new' code of reguhitioiis under the Fiu-ssian Mining 
Ltwuf 1892. Many other miners came out in sympathy, indud- 
ing 18,000 AV'estphalian minors, so that by the middle ol January 

31.000 men w-tue afrccted. At the end of January the miiieis had 
to give way, and a large number of dismissals followed. 

Ill 1891 a gcneiiil strike took place in the German printing trade, 

10.000 men ];eiiig alfcct«*d. The object was to .st'eiirc a nine hours* 

PW H forking jlay and an advance of 10 per cent, in the 
rna ag. soah*. Most parts of (Jciiuaiiy were alfected. 

Horore a stoppage took place tlio di.spule wa.s submitted to the 
'Wages Boar(l at Leipzig, imt employers wouhl only agre(j to a 7^ 
percent, advaneo. The strike began on 21th Oetolwr, and lasted 
until the middle of January 1892, when the men nsiiinrjd on Urn 
old condition'i. lii Stettin and Breslau, however, the stojipage had 
terminated at an earlier date on the exhaustion of the strikers* 
funds. The col hi] we of the strike was ha.Mtened by tho action of 
tho Pnis-siau and Wuvtemberg Governinoiils in jircventing su])]>ort 
being given to tin; strikers out uf certain henefil funds in possession 
of the union. 

In the spring of 1890 a widesjjrcad atiikii look place in tho 
German tailoring trade, mainly alfeetiiig women. Tho work- 
r lltkHar demands included the recognition of price 

TMi ttg, eroetiou of suitable woikshu])S, weekly ])ayiuent 

of wag(JB, and a]»iioiiitniont of a joint-committee to deal with 
disputes. In Berlin, when?, as in several other di.strict4t the 
strike began on 10th February, 20,000 to 30,000 )wms«u 8 were 
affected. Tho dispute was a Ihrce-ciorncrcd one, allccting the 
interests alike of tho mamifaeturcrs and the coiitractoi's as well 
as the work-people. 

In Berlin a sjvccdy rcsunijilion of work took place, terms uf 
settlement being arranged on lOtli February, jiartly through tho 
Berlin iTidustrial Court, bjr which various iiioreases of wages w'ere 
conceded, and a Conciliation Board was cm)>owcred to arrange a 
minimum price list, AVages were to bo paid W’cekly, but tlio demand 
for workshops was withdrawn. Partial concf^saiona were also secrircd 
by the strikers in the chief provincial centres, and the strike came 
to an end. Friction, however, subsequently occurred between 
tho manufacturers and coutiaotom, and when the mimmam 


men iMiinting out that tbciv was no guarantee of such a Bill imss- 
ing. The strike g;iVK rise to debates in th<‘ Reii^h^iratli, and tho 
whole (piesUoii of mimis’ li()Ur.s was refenvd to a eommitlcc, which 
pi ( pared a drafl Bill. It became cviflent, however, ]»y tlic middle 
of March lliat no Icgislatitui could be introduced until after th(' 
Faister recess, on wliicb the minei.s of northern and westem 
Bohftmiji, lollowed giadiuilly by lh(.*s(j in other districts, Kjsumed 
work with eoiice.ssions foircicd hv(» weeks before) us regards wages, 
live light and fuel, mid tho legnlar settlement of wage accounts, but 
without senuriiig an eight-hours’ day oi ininiinum v\age. Tho 
v\h(de stop]»!igt* lasted eleven wetks. 

Ikniisk JJuildinif TrudfS (1809).- The ni(?st important labour 
dispute n^coided in Denmark wa.s the lock (‘ut in the building and 
kindred trades in 1899. The disjiute b«p,;*n W'ith a demand from 
300 joiner.s in Julhiinl fur uii udvaiicc ot W'agca. At a conrereiicc 
hetween the central unifuis of enijdovers nti(i em]»loyed at (’oja'H- 
liagi n it was agrectl tloit the iikmi should remain at work lor a 
month on certain terms, while an endeavemr should Ix' made to 
Qiiaiige a com])H>misc. The local unions i eject »fd tlieso terms, 
wlicreiipon the cinj)loveis gavi? notice of a lock-out; and on the 
men (iHering to accept the tenii.s pieviously rejected, the em- 
ployi'is (hnlarcd that they w'erc witndmwii, and that a general 
Io(ik-out w’oulii take ]»hiec throughout the building trades of Den- 
mark iinhfss tho men rc.sunied work on the old conditions, Tho 
j lock-out which followed on 24th May thiew' 80,000 men idle, and 
th(? immbfT was 8nbv.iM]uently increased to 60,000 bv the adhesion 
uf einpluycrs in tlio w»>od -working, metal, and other trades, lii- 
eUiding the tailor.s and juiviors, w'itli a view of cutting off the 
support given to ihi? men by meinlnu-s of tliese industries. The 
employers also contrived t(» 8to]> the supply of building materials,, 
so as to prevent tJic lucked-out men from setting up business for 
themselves, ’flic struggle mainly *turncd on the freedom of iihe 
enqiloyei-s to niaiiage their business, and on the enforeenient of the 
T(.sj)ojj3ibility of tlie (icntral trade union for tho acts of the local 
affiliated unions. The dispute wus eventually terminated bv' an 
agreement between the Danish Kmployers' and Masters* Asso- 
eiaiiun ’* and the “Associated Tindc Unions," which laid down in 
detail the conditions under which alone strikes and 
might be declared, or supjKirtcd, and explicitly recogOis^ 
freedom of employers in the organisation of thoir busineas^ and ths 
re.s]K>usihilitiG8 or the central organization for the fulftlnteii^ of 
agreements by their memliera and braiiohea. ' (A translarion af-the 
full text is published in the Lahawr GAieUe for October 1890«)' / . 

Italian Simw-plaiters (1896 iind 1807)* — ^Awong the : more 
jKMtant of recent diapntes in Italy were two 'OtviVfi ^asen 

straw-plaiters in 1896 and 1897« Tlra .women afihet^ Were im-' 
ploy^ in the villages to tho souib anavesst^ of 
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object of the dispute io 1,896 was to obtaiu a rise of wages wliiuh 
were extremely low, owing, among other causes, to the competition 
of (Munese and Japanese straw-plait. The number atfected was 
40,^50 and wo dispute lasted teir days, during which serious riots 
and oouflicta with the soldiers took place. On 27th May the strike 
waa settled iu favour of the work-i#eople through the mediation of 
the local Chamber of Commerce and Labour Cliambcr. In 1897 
another outbi'sak, stated to atfect 41,650 inji-soiis, took place, and 
was ended by a comptotnisc. 

JPelffian Coal- Miners (1899).^ A widespread stoppage of Belgian 
coal-miners took place in the spring of 1899, arising from a demand 
for a 20 per cent rise of wages put forward by a mooting of the 
National Kedemtipn of Belgian Minors at Clmrloroi on 17th April. 
The number affected rose to 60,006 ; but from 3r(l May Uie numbor 
fell off. As soon as the strike began the (lovcrnmont convened 
the coal-raining sections of all the Councils of Industry and Ijabonr 
to meet ou 28rd April and inquire into tiio wages of coal-minera. 
Adjourned moctinga were also summoned to enable the workmen 
to submit data rebutting the figures produced by the cmployei-a to 
show thatHWftgea had risen with the nrice of coal. On 16th May 
the committee of the Miiiera’ Federation diM-laied tlie susjieiisioii 
of the strike, to be resumed if tlio employ <*rs failed to raise 
W'ajTOS. This w'as at once followed by a general resumption of 
work. 

JPftE British Colonies. 

Thopnly labour disputes in the British oolonles wliich 
require special mention are the series <if wide.spi‘(*a(l conflicts 
which took place in various parts of Australia during the 
years 1890-92. Thc.so disputes were remarkable in many 
ways. They turned to a large extent on the attinnpt of labour 
unions to sociiro a monopoly of employment ; 
they all ended in the defeat of the \vork‘pebphs 
%90^2. and led to a weakening of trade unionism ; ami 
in the course of them intimidation and violence 


irooi)8 drafted into tlio disturbed districts, atieari^lg liiiig mean**' 
while caniod on by 'free labour, utitil ou 16th June, the strikers* 
funds 1»eing exhausted, the dispute was declared at an end. The 
strikers in New Soutli Wales were also defeated by the employment 
of non-union labour. 

In July 1892 a strike |ook pl^e among the silver -miners 
6^ Broken Hill in New Soutli Wales, caust^d by the attempt 
of the mauagemeut to substitute a contract system for day 
payments. An, extensive system of nilikcUng was I'esortcd to, 
and the directors refused to meet the l^rike leaders until the 
pickets wei‘e Avithdrauti. After some weeks the company began 
to inqwrt labour under a strong police escort. Tbe first con- 
tingent, which arrived fioui Adelaide by sijccial train on 11th 
Si pteinber, was attacked with stones, and a few shots worcufired. 
Subacqueiit contiiigoiits, however, were uiimolcjsted, and by 
November the strike liad entirely collapsed. Dui'in{;^he strike 
six of the leaders w-ero tried and sonteneed to various terms of 
iijiprisoumeiit for inciting to liot ; and a night alUek by the miners 
on non-unionists and the police, which followed the news of the 
sentences, led to more ariesls. The men were completely defeated, 
and a largo number were left out of employment at the end of 
the dispute. 

la tho above disputes the employeis were greatly strengthened 
by tbc jiresenoc ol a large and inci-casing resen-e of unemployed 
labour, owing to the dcprcMsion of trade, which was gradually be- 
coming mure intense thioughout Austialia. 

AuTHonn lEs. --TI m: following aie among the more in)iK>rtairit 
oflieial publications on slrikes and lock-outs: Keporls of the Chief 
Lab<mr Correspondent of the Baird of Tiade on Strikes and IjOpk- 
Outs (annually from 1H88 ). — Labmir Gazdii^ (Bounl of Tiade, 
monthly, fioin May 1893;. — KcjJorU of Koval Commission on 
Labour (1891-94). — Second Abstract of Foaign* Labour Statia- 
ties (Board of Trade, 1901- section on tiadi: ilisputes;. SHahaiiqm 
d*:!t (iricesy &c.. ( Fronrh Labour Department, annually from 1 890).-- 
Streiks und .1 vDerman Imperial Statistical Office, 

annually from 1899). See also list of authorities ou Tkade Unions 
and AuunUATION and (>0M UilATlUN. 


were carru'd to a point rarely known in tho history of 
strikes and look-outs, some of the confliots almost resem- 
bling armed insurreetinns rather than jKjaeeful difFerciicos 
botw'eeu cin])loyers and employed. 

Tho great dispute of 1890 originated in a diircrcnee between the 
pastoralisis and ahearers, whieli caused a deadlock between the 
Wstoralista' Association and the Shearers’ Union, and the. con- 
sequent engagcrnoiit ot a number of non-union sliciuv-rs for the 
season. Tliereupon ilic Wharf liubourciV Union refubod to handle 
wool aliorii by jioii-uuioiiists, and a sliike nos aunoimeed for 
IStli August. IiidepeiideiUly of tho shearci-s' dispute, the maritime 
hiliourers were ready for a strike, owing to the refusal in .huio of 
the employers to confer with the marine oHjcci-s with regaid to 
their grievances uiile,ss they broke off all eounexion with, tho 
Ti'Jides Councils of Melbourne and Sydney. This n qiiircinent was 
stated to bo necessary in the interests of discipline ; but the oflirers 
and labourers alike regarded it as an otlack ou their organi/ations ; 
and in August the maririo officers, wliarf labourers, .seamen, nml 
other bodies of men ccasefl work. The strike began in Victoria, 
but spread to New South Wales, (luiienslaiul, and even New 
Zealand. The NeAveostlc coal -miners refused to hew eoal intended 
for employers involved in tho dispute, and were locked out : and 
in September the shearers also ceased work. In Cjucenslaud the. 
ahcarei'S resunicd woik after u week, the Labour Federatimj order- 
ing the execution of existing contructs ; but in Now South Widea 
and Victoria the stniggle was of an obstinate kind, and jiaraly.sed 
industry from August to October. F.x tensive picketing was 
resorted to, and ossairlts w^ere made 011 gangs of non -unionists 
ougagfid in loading and unloading cargoe.s, or in carting wool 
through the atrccts. The disorder culminated in an attack on 
I9th September on nine trolleys wliicJi were being escorted from 
tlm Darling Har^ur yards by mounted troopers and wlLio, and 
this necessitated tho reading of the Riot Act and the aispers^il of 
the crowd by armed force. After this incident the disturbances 
^adnally cooacd, and the strike collapsed in Octobci' through the 
replacement of the strikers by non-iiinon labour. 

(The difiicnltics, however, lietwcen the shearers and the ^’^a- 
toraliais were not ended by this dispute, and at the begin- 
ning of the following year an agi*ecment drawn up by the uewly- 
f<»inod F^ration of Pastoral jsts’ Unions was rejected by the 
^eafors* Unions. This caused a prolonged stopjiage of work 
in Qu^nslaildf and in June tho shcai*er8 of New South Wales 
(whore, the season is. later) resolved to cease work on the. refusal of 
the j^orajists.to di^nse with free labour. Victoria and South 
AnS^lik were nnanected. The Queensland ‘ shiiarors formed 
iC^{lS |tt the inuh ; incendiarism was advocated and practised ; and 
Tiblent measuins <rf various kinds wore adopted to jircvent ilie 
importation' of tion«un(onistB. Voluntyrs were called out, and 


TTnitkd Stated. 

ft 

^'llc first rccotirsc to a strike in tbc United States 
occiiiTcd in 17dO or 17-11, wlioii a combined strike of 
journeymen bakers c*'.ftnrr('d in New York C'ity. An iii- 
formation was ii led in 1711 against the strikers for con- 
^spirucy nut to bake until their wages wxtc raised. Oa 
I thi.s tliey wen*, tried and convicted, but it doe.s not appear 
I that any sentence wa.s ever passed. In May 1796 an 
' association of journeymen shoemakers in Uhiladolphia 
! ordero<l a “turn-out'^ or strike to hccuvo an increase of 
' wages, ami again in 1798, for tho .stime purpose, lH>th 
j .strikes being sacce.ssfnl. In 1799 the shoemakers of 
i Uhiladolphia struck against Vi reduction of wage.s, the 
I strike lasting about 10 weeks, and being only partially 
; auceessful. Tbe.sc four are the only strikes to which any 
! reference can Ik* found tliot occurred in tho United States 
j prior to the 19t}i century. The condition of industry 
I generally during the colonial days was not conducive to 
1 strikes. Tho factory system had liol taken doi‘p root, 
j iiiaster.s and men worked togctlier, and so there was no 
! op|H)rtunity for concerted action. 

The first notable Americrin strike tecurn d in Novein- 
1 l»fT 1803, in the city of New York, and is commonly 
known as tho “sailors' strike.” The sailors in 
New York had been receiving $10 per month, 

They demanded an increase to $14. In carry- Itrilwt, 
ing out their T)iirpose they formed in a body, 
inarched llircngh the city, and compelled other »ca* 
men who wore employed at the old rates to leave their 
ships and join the strike. The strikers were pursued and 
disfierstMl by the constables, who arrested their leader and 
lodged him in gaol, the strike tlius tenwiiftiting unsuccessr 
fully. In 1805 the Journeymen SliOemakers' Association 
of Philadelphia again turned out for an increase of 
wages. The demands ranged froni 25 to 75 cents, per 
pair increase. This strike lasted six or seven weeks, 
and was unsiu^cessful. The strikers were tried for tion- 
spiracy, the result of the trial being published in a pam- 
phlet which appeared in 1806. An account of this ririal 
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may be ifound in the IJniU'd States Supreme CVmrt I 
Library. In November 1S09 a strike among the cord- 
wainers oecurred in the city of New York. Tlie pro- 
prietors (|uietly took their work to other shops, and by 
this Rtratagoin defeated the strikers ; but the action being 
diseovered, a general turn-out was ordered by the Journey- 
men Cordwainerfl* Association against all the master 
workmen of the city, nearly 200 imm Isuiig engaged in the 
8trik(\ At that time a stopjMige of work in one shop by 
the journeymen was called a “strike’^ ; a general stoppage 
in all shops in a trade was known as a “ geiuTnl turn-out.” 
A member of a journeymen’s association who did nr>t 
keep his^tjbligations to the organization was denominated 
a “ scab.*’ 

Tn 1815 some of Die journeymen cordwainers of Vitts- 
burg, Pa., were tried for conspiracy on accotint of their 
conne'Lion with a strike, and were convicted. Jii 1817 a 
jiccnliar labour difficulty occurred at Me<iford, .Mass. 
Tliachcr Magouu, a shijAaiihler of that town. (let(*rmined 
to abolish the grog ]n*ivilege customary at that time. 

Magoun gave notice to his ]U'o|»le that no liquor 
shouhl be used in liis sliipyanl, and the words “No i 
ruin!” “No rum!” wore written on tlio clapboards of j 
the wYirkshop and on the timbers in the yard. Some | 
of Mr Magoun’s men ndused to work : Imt they finally ! 
suiTt'ndered, and a sliip was built without the use of i 
liquor in any forai. | 

The period from 1821 to 18 ^^Jtnossod sevcTal strikes, ■ 
but rarely more than one or two in each year, ’fhesc j 
strikes oeeurred among the compositors, hattiTS, ship 
oaiqienters and eaulki'rs, joiiriieymon tailors, labourers 
on the Chesap<'ake and Ohio canal, the buihliug trades, 
factory workers, shoemakers, jmd others. One of the 
most notable of those, for its iufliu'uee upon succeeding 
labour movements, occurred in 18;kl, in the city f»f Linn, 
^fass. During the latter part of the pri'ceding year the 
female shoebinders of that town In^gau to agibalo the 
question (d an iiUTea.se of wages. The women engaged in* 
ihlsAvork usually took the materials to their homes. The 
inaniifaeturers wore unwilling to increase the ]»rices paid, 
so a meeting for consultation was held by more than one 
thousand binders. This was on 1st January I8:ll. The 
binders resolved to take out no more work unless tho 
increase was grant(‘d. The employers, Innvcver, stc'adily 
refused to afcede to the demands, as they found no diffi- 
culty in having their work done in neighbouring towns at 
their own prices. The strike, after three or four w’oek.s, 
came to an unsuccessful terminal ion. Tu February of 
the same yea** a disturbance of .short duration occurred 
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Sfatistim nf Strikes . — Out of the total of 1 17,500 estab- 
lishmerits at which strikes took jJace during tlie period 
named, 1 1,010 were in building trades, 1 1,575 in coal and 
coke, 615:1 ill tobacco, 10,695 in clothing, 5126 in forul 
preparations, 4652 in metals ami metallic good.s, :ll:36 in 
transportation, 358:1 in stone quarrying and cutting, 126't 
in bools ami slioes, 1 1 08 in furnitun^ 1 1 03 in brick-making, 
172.3 in printing and publishing, and 801 in cooperage. 
These thirteen industri('s siqipliiMl 105,300, or 80'6] jut 
rent. f»f the whole numlxT of establishments in whicJi 
strikes oeeurred during the twenty years, hi the Irick-outfi 
occurring iluring the s.amc time .six iudustrie.s bore a very 
largo proporti(m of tlui burden, involving 8754, or 88*13 
per cent, nf the wliole number of establishments, which 
was 0033. *riio imlnstrics affected w*erc — building trades, 
5001 ; clothing, 2034 ; stone quarrying and cutting, 516; 
boots and shf>f's, 202 ; to})acc<», 330 ; metals and metallic 
goods, 272. The whole number nf jicrsons thrown out 
of emjjoyment by .strikes was 6,105,604, of whom 90 per 
cent. wiTe males ami JO per cent, were females ; and the 
total numb(T thrown out of employment by lock-outs 
during the .same ]M;rif»d wa.s 504,307, of whom 80’24 per 
I cent. wxTc males and 19*76 per cent, were feinalc.s. About 


at TjOW’C'H, Mass., among the female factory ojieratives. 
Their strike was to prevent a reduction c>f wages. During 
the year 1835 tluTowasa largo number of .strikes through- 
out the country, instigat.e»l by Iwith men and women. 
The number of .strikes by dissatisfied employees liad at 
this time liccome so numerous as to call forth jirotests 
from the puldic press, the York Daily Advertiser 

of 6th June 1835 declaring that “strikes arc all the 
fashion,*’ and suggesting that it was “an excellent time 
for the journeymen to come from tho country to tho city.'* I 
Tho United States Oovernment, through the Census ! 
Office and the Department (»f Labour, has investigated 
the question of strike.s, the ro.sult being a fairly 
contimious record from 1880 to 31.st December 
1900 inchmive. In 1880, according to the tenth 
ccnsu.s, there wrere CIO strikes, but tho number of cstab- 
li.shments involved in them was not report(‘d ; the record 
must therefore commence with 1881, and since then the 
facts have been continuously and uniformly reported by the 
Department of Labour. This record, so far as numbers 
are concerned, is shown in the following table : — 


61 j)er cent, of the vvliole number of strikes w’cre ordered 
by labour organizations ; and of the number so ordered 
(i 4,457) r)2*}^6 per cent, succeeded, 13*60 per cent, 
succeefled partly, and 33*54 jier cent, failed. Of tho 
whole number of strikes, 50*77 i>tT cent, succeeded, 
13*04 per cent, sueceeded partly, and 36*19 j)er cent, 
failed. Of the lock-outs, 50*70 per cent, succeeded, 6*28 
per cent, snccecdod jiartly, and 42*03 per cent, failed. 
The average, duration of the stiikes for the whole period 
wa.s 23*8 days, and of the lock-outs 97’1 days. Strikes 
are principally und<;rtaken on account of wages, eitbet* 
for an increase or against a reduction, or in relation to 
the hours of labour. These leading causes covered 76*8$ 
per cent, of tho strikes occurring in tho period from list 
January 1881 to 31st Docemlier 1900. 

It is difficult to ascertain exactly the losses of employ^ 
and emidoycrs resulting from strikes and lock- i^rnt 
outs. Differences may counterbalance each fnm 
other, so that the following results, taken from ‘ 
the report of the United States Goyemmeni^ majr .bo 
considered as fairly accurate : — ^ ' 
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The total loss to employes and cm]jloyers alike in the | 
<jstablishmonts in which strikes and luck-outs oocurred, for 
the period of twenty years, was thus $4(18,1)08,081. TJie 
nuniher of establishments involvtsl in strikes durinj? this 
period was 1 17,509, making an a\orii»»o wa;^e loss of $2194 
to employt"‘s in each establishnuait ia which strikes occurred. 
The miml)er of persuns tlimwii out of (anjiloynuiiit by 
reason of strikes was 105,094, makini^ aji averaj^e. loss 
of $12 to (iucli person involved. The. nuinlxn* of estub- 
lishmenU involved in lock-outs was 992:), making an 
a\erage loss of $1915 to employes in emih esniblishmeiit 
in which lock-outs oe<*uiTed, wliile the niiinbm’ of em- 
jiloyes thrown out was 501,207, making an average loss 
of $97 to eaeii person jiivohed, (.Vindiining the tigurca 
for strikes and loek-ouis, it is seen that the iiiimUa* of 
<'stiiblishmenls involved w'as 127,112, while 0,010,001 
[KTsons were thrown out of eiiiployuiout. ^riicse hgurcs 
.show an averagci w^age-loss of $24(}0 to the einjiloyes in 
each establishm<3iit, and an average loss of $40 to each 
jiersou involved. The assistance given to strikers by 
labour organizations during the period was $10,174,792; 
to those involved in lock-outs, $2,451,401, or a tr>tal of 
$19,026,251. This sum represents but 0-40 ])cr cent, of 
the total wage-loss incurred in strikes and lock-outs, and 
is probably too low. Much assistance was also furnished 
by outside sympathizers, the amount of w’hich carm<»t l>e 
readily ascertained. The total loss to the establishments 
or firms involved in strikes and lock-outs during this period 
was $142,659,104. 

The states of Illinois, Massachusetts, New' York, Ohio, 
and Vennsylvania, being the leading manufacturing states, 
necessarily cx|>ericnced the largest number of stiikes. Out 
of 1 17,509 establislimcnts having strikes during the p(;riod 
named, 87,878, or 74-78 per cent, of the wdiole, were in 
these five states ; and out of 9922 establi.sliments having 
iock-outs, 8424, or 84*81 i)er cent., were in these states. 
In 1900 these states contained 45*02 per cent, of all the 
manufacturing establishments in the United States, and 
WplOyod 55’16 j^er cent, of the entire capital invested in 
mechanical industries. 

The figures given relate to all strikes, of whatever magnitude, 
tKKuniiig in the tJnitrd States ft-oni 1881 to 31st Di*ceiwl»er 1000 
inclusive* Among them have ocouirod what may Iw . celled 
histoHe strikes, tlla fimt of which was ia 1877, though of course 


many very sovmy* li.ul taken place prior to that year. The 

gn*al railway strikes of 1877 Ix^au uu the lialtiiiuni" and Ohio 
Ihu’lroad at MartiiLshurg, W. Va., the imuirfliate cause hi * t 
c»r the liTst stj'ike being a 10 }>er cent, reduction of wagis 
of all cTuploycs. This, howc.v<>r, was but. ouo of many * ^ 
grivvauc»,s. M’liorc Nvas irregular cinplo^Mnent, Men nnUIi families 
were pen^^itlcd to work only ilirce or foiii’ da\» jier wcik, tho 
remainder ol the time bring forecd .sjiend H^\ny fioin lioiue at 
iJieir own expense, Jr.ivjng tliem but little money lor donu'stie use. 
W.age.'j, payable monthlv, were often retained sev'cral n ion tl is. Tho 
tonnage of trains w.*i.s ii'ctCascd, and the iim‘H x\er(j ]«u«l only for 
tho niiinlier of miles run, irrespis tive. of th« time consumed. So 
there were many alleged causes tor the gnat st rikes of 1877. lliot, 
desliuctioTi of propel!}, and loss ol life oceuned at Martiiisbui'g, 
Haltimoie, and various places in IN Tiiisylvania, The .state militia 
at Muitinslmrg iinij T’ittshuig sMnpathiz«3ti with the strikers, 
atliliated wdlJi theni, and refused lo !lie upon them. United Stales 
troops v^e^e oirlered from Jvihtt rii garnsous, ami tlo-y dispe).*Ht^d the 
mo!»a. Ill (Jiueinnati, ToJ«'do, and St Tiouis mobs of rouglis and 
tiaiiipH eoJlecled, .and .sinaxcdcd in (;lo.sing most of tho shoos, fae* 
lories, and rolling-mills in those citii’S. Then- were also fonnidahle 
dernoiistialKMiH in Chicago, as well as in Syracuhc, Uuil’alo, 'West 
Albany, ami llmnelLsvillc. New Voik, xvhere mobs were dispersed 
by the i^late militia without violence or tb stiiictioii of pn)|x‘ity. 

The l\-niisylvaiiia Kailroad also bad a intinorable strike, accom- 
panied by liolH and much violence oml (Icslruction of )n*<>i*erty, 
dui'ing the same uar, the Hlrike- lieiug ordeicd on account of a 
gnicial reduction in W'ages and some otlicr causes wliiidi (aiinc in t»> 
create tlie dillicnll,}'. The complete story of lliis strike is too long 
to relate here, but lioni tho beginning tire strikers lia>l the uctixo 
avnipalliy of a large pi*opoilioii of the ja-ople of Pitldiurg, wdiero 
the ebieV Tiioveincuts occuiaed. Tho actual Joss of the IVnri- 
Bvlv.-iiiia (lompanv, not including ficight, has lieeii estimated at 
$2,000,fi00, while the loss of property and loss of lmsiin*ss at 
Pittsburg amounted lo $.1,000,000. Claims were jneseiited before 
tho courts in Allegheny county to the amount of over $Jbr>00,000, 
wliilt* the aoUuil amount i»aid"by cumpromib*: and judgineiits w'as 
over $2.7.10,000. 

Tho next grvat strike was Unit of the tclegrapliist.s, wliieh 
occuritfd in the year 18811. This strike was inaugurated to seeuni 
tlic almlitimi of Sunday work without extra pay, the reduction of 
day turns to eight hours, and tho ei.pialization of pay Itfilwcen tho 
.sexes for tlio same kind of work. Universal incn.*aac of wages was 
also demanded. Tim strike eommeuced lyth .Tidy and ended 23nl 
August 1883, althougli it wits declared olfon the I7th of the latter 
month. It ivos unsiiceessful, tlie employes losing $2f»0,000 »uid 
exjjending $6*2,000 in assistance to destitute fellow-opcratoi's. The 
einployera lost nearly $3,000,000. 

Another bistoiic strike was that on the South-Western or Gould 
system of railways^u the years 1885-80, but tlie most pronuiient 
labour controversies in the 19th century wer« those at Home- 
stead, Pa., in July 1892, and at Chicago in 1894, coiicenniig which 
a more detailed account is riven below. Other great labour coa- 
I vulslons have occurred which help to identify the decade begiBiiing 
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1890 pfTcat strike era of the century. Among them 

may be named the Ijohigh Valley Railroad stnke in December 1808, 
tl«> American Railway Union strike on the (Ijeat Nortliern Railway 
in April 18^04 ; the great coal strike, which occurred in the same 

month J iho (liiTVcultu-H (tt Ijattimc-r^ Ra. j aii<i in the Coonr 

d^ Alena district of Idaho. 

In July 1892 there occuiTcd a mosf serious affair between the 
Carnegie Steel Company and its einjiloytJS at what is known as the 
H m i d \\5rn'ks, near PUtsburg, gi*owing out of a 

disagreement in the ])rovions month in regairi to wages. 

. . * The. parties were nnaldc to cemK* to an agreement, and 
■ the company okwed its works on the 80th of June 

and discharged its men. Only a small ])ortion of the men wcr« 
affected by tlic proposed adjustment of wages. Tbo larger portion 
of tliem, who were menibcra of the Amalgamated A.ssocintion of 
Iron and Steel Workers, were not affected at all, nor was Uie largo 
foreo of employes, some three thousand in number, who wore not 
members of that association. * The company refused to rccognizo 
the BRsociatiou as an organization, or to Jiold any conference with 
its representatives. Uiion the failure to arrive at an adjustment of 
the wage diflieulty, the. company ]iroposed to operate its w'qrks 
by the employment of noiMinion men. The men, who cotild not 
sfVuro reeogiiitioji, refused to aeeept the reduced rates of wages, 
ami also came to tho deterniinaticm that they would resUt the 
company in every attempt to secure non-union workers. 

The history bf tho events at Homestead shows that tho lodges 
e(>nii>osing the Amalgamated Assoi-iation proceeded to organi/o 
wi)at w’as styled an “advisory committee’* to take cliargc of atrnii*s 
for tho strikers. Ail employes of the coinpanv weio directed to 
brrak their contracts and to icfu.se t<i w’ork until the Amalgamated 
Association was I’ecognized and its t(‘rrus agreed to. The works 
were shut down two tlays prior to the time, ni'ovided by tbo 
contract under which the men w'crn working, an<X as alleged, be- 
cause the workmen had seen fit to hang the president of the company 
in effigy. On 4tb July the officer's of the company asked the 
Hiieriff of the eounty to appoint deputies to protect the. works 
while they carried out their inti'nlion of making repairs. Tire, 
oniployijs, on their part, oi’gani/ed themselves to defc*nd the 
works against whut tliey cailcd encroaehmcnls or d<‘niands to 
cuter ; in fact, they look possession of tire Homestead Stt^l ^yorks. 
When the sberifi’a m<‘n a]»proaebed, the workmen, wlio W'cve 
assombled in force, notified tliem to leave the jilaer, as they did 
not intend to ci’eato any disonlei', and would not allow any damagH 
to be ilonc to tho pro]»erty of the eomjHfi'kv. They further offered 
to act os deputies, an oiler wliieh wn.s ueclined. Tire advi.sory 
commiUce, which hud been able to presei've the peace tlm.s fur, 
dissolved on the rejoetion of their offer to s< rve as deputies and 
c»mservators of the peace, and all of their records were destroyed. 
The. immediate cau.se of tho fighting whii-h fcub.serpioiitly took ]»lace 
at Homestead was the approach of a body of riiikerton’s 
detectives, who wero gathered in two barges on the Ohio river, 
.some miles below’ the works. When the Pinkertons arriv<*d tho 
workmen br-okc through tlie mill huiec, entrenching themselves 
behind the steel billets, and made all pre[)aration8 to rc.sist tbo 
approo^rh of tlie Pinkerton barges ; and they resisted all attempt.s 
to laud, tlin result being a fierce battle, brought on by a heavy 
volley of shots from tli»> strikers. 'J'lie Pinkertons W’cro armed 
with WineJiostei's, but they were obliged to land and ascend tbo 
embankment single file, and so wne soon driven btu'k to the bo;its, 
sutlei’ing sevei'i'iy from the lire of tlie slrilo r'.s. Many efforts w’crc 
made to land, but the jiosition of tho men they were attacking, 
behind their bi-eastw’orks of steel rails and billets, was very strong, 
and from this plae.e of safe refuge the detectives were subjected to 
a galling lire. TliU opening battlo took place on the IJth of July, 
about four oV.lock in the uioniing, and was eontiimcd in a 
desultory way during tbo <liiy. ll< was.renewed the following day. 
A biasH tem-)>ound camion had been secured by tire Htrik*r.H, and 
planted HO ns to command the bai'ges moored at tbo hanks of tho 
river. Another force of ono thousand men had taken up a position 
on the oppDsitc side of the river, where they ju'oteeti'd thomselves 
and a cannon which they had obtained by a breastw’ork of raihvay 
ties. A little before nine o’clock a bombardment commenced, tho 
cannon being tamed on the, boats, and the firing was kept up for 
several hours. Tho. boats w’ero protected by heavy steel plates 
inside, so efforts were ina<le to fiio them. Hose was procui'ea and 
oil sprayed on tho decks and .sides, and at the same time many 
barrels of oil were emptiiid into tbo river nlx>ve tbo mooring place, 
the purpose l>eing to ignite it and then allow’ it to float against the 
boats. Umler tlioBc combined movemeufs the Pinkertons wero 
obliged to throw <nit a flag of true.o, but it was not recognized by 
the strikera. llio officers of the Amalgamated As.Hoeiation, how’- 
ever, interfen^d. and a siiiTondor of the detectives was arranged. 
It was agreed that they should be safely guarded, under condition 
that they loft their amis and anirauuition ; and having no alterna- 
tive, they accepted llic terms. Seven had been killed and twenty 
or thirty grounded. On tho 10th of July, after several dats* 
correspondence with the state authorities, the governor sent Uie 
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entire force of the militia of the stAe to Homestead. On the 12th 
the tr 0 o|»s arrived, the town was placed tiader martial law, and 
order w’as rcstoi-ed. There had been much looting, tlubbing, and 
stoning, and as the dStectiVee, aftor surres^, pasm tliiough the 
ilioy wrro trCKtcwl with abuse. Kloven wUrbtnen and 

spectators wero killed in the fights. 

Congress made an investigation of this strike, hut no locative 
action was ever taken. 5k>iue indictments were made Mid lawsuits 
ensued. The mills were gradually supplied with new people, hut 
the strike was not declared Oil' until 20th November 1892. The 
Homestead strike must be considcrod os the bitterest labour War in * 
the United States prior to the Chica^ strike in 1894. 

Probably the most cxjionsivo and far-reaching labour controverRy 
whicli can properly lie c1a.ssod among the historic controversies of 
this generation was tho Chicago strike of June and 
July 1894. Beginning with a private atriko at the 
works of I^illraan’s J^alace Car Company at Pullman, a p 
suburb of Chicago, it ended with a piactical insurrec- 
tion of the labour employed on the priUcijial railways * ’ 

radiating from Cliicago and some of their alliliatcd lines, paralysing 
intmral commeice, putting rihe public to great inc8nvcniencp, 
delaying tho mails, and in general demoralizing business. Its 
influences wore felt all over tho coui^-ry, to greater or less extent, 
according to the lines of traffic and the' courses of trade. The 
contest was not limited to the parties with whom it originated, for 
soon there were brought into it two other fsetors or forees. The. 
original stiiko grew’ out of a demand of ccrti^ln employes of the 
Pullman Company in May'l894 for a lestorntion of the. wages paid 
during the jn-eviovis year. The eompany claimed that tlie rediie- 
tioii in the volume, of bu.^iness, ow'ing to business depression, did 
not w’ai'iaut tlie payment of tire old wages. On ac’count of the 
increased jiroduction of rolling-Ktock to meet the traffic ineident to 
the AVorkrs Pair in 1893, oi*dera for building cars were not easil 3 ’ 
obtainable, a large ]>orlioii of the business of the Pullman Company 
being eontriiet bu.sinoss in the way of building cars for railw’ay 
companie.s generally. This state of affairs resulted in a jiartisil 
<'e.s.sation of ear- building evcrvwlrcre in the country, the Pullman 
Company Mifleriug with all others. The demand of tho cmplojr'e.s 
tliereforc was not neecrlcd to, ninl on 11th May 1894 a strike was 
ordi'i-ed. Several minor gi'ievanccs were elainn d to have existed 
and to have led to tlie. action of the strikers, who had joined the 
Ameriean Itailwny IJiiiou, an association of railway employes 
W’hich had achieved a ])artial sueee! 5 .s in a contest with tlic Grout 
Northern Kail way a few' w(‘eks previous to the Pullman strike. 
The Railway’ Union espoused the cause, of the Pullman employes 
on tho gi'ound that they were iriembers thereof. 1'hia union was 
said to number about InO.OOO members. It undertook to foive 
the Pullman Compain’ to accede to the derpands of its employes 
by bo^’coltiug Pullman oars; that is to say, they declared that 
they would not luindle Pullman ears on the railways unless the 
Pullman Company would aecedc to tho demands luadc upon it. 
The immediate aiitagoni.st of the Pullman Con^pany In the ex- 
tended contiovei-sy was therefore the. Anrerioan Railway Union. 

Another fuiee was soon involvfd in the strike, whieh was. very 
Utatuially,, an nll\’ of the Pullman (Company. Tliis W’aa the 
(ieiienil Alaiiagers’ Assoeiation, a bo^ly of railway men representing 
all the roads, twenty- four in numhcj, radiating from Chicago, and 
it w'lm said to he the necessity of protecting the traflic of its lines 
that brourdit about its stniggle with the American * Railway 
Union. 'Inesc roads rpprps*ntc(l a combined capital of more than 
$12,000,000,000, and they employed more than one.-fonrtli of alj 
the railway employes in* the iJiiited States. These three great 
forces, therefore, were engaged in a battle for supremacy, and that 
rivalry a] one, w'ithout reference to the conditions and eircumstaneca 
attcmdiiig the strike or accomiianjung it, makes this one of tho 
hiatoric alrikcs of tlie period. 

According to the testimony of the officials of the railways 
involved, they lost in pro|H!rty destroyed, Irire of United States 
deputy niai'shals. and other incidental expenses, at least $fl85;308. 
Tho loss of eai-niirgs of these roads on account of tho strike is 
estimatoil at nearly $5,000,000. About 3100 eniploy4s at Pull- 
man lost in \vage.9, as estimated, iirobably $850, bOO. About 
100,000 emi»loy^8 upon the twenty-four railways radiating from 
Chicago, all of whieh were more, or less involved in tho strike, lost 
in wages, as estimated, nearly $1,400,000. Beyond these amounts 
very great losses, wide! j’ distributee!, wero suffered incidentally 
Uironghout the country. Tlio suspension trausportatien at 
Chicago paralysed a vast distributive centre, and imposed tnanjr 
hardships and much loss upon the great number of people whose 
manufacturing and business operations, employment, travel, aii4 
necessary supplies dc|)eud upon and demand regular transporiotiori 
to, from, ana through Chicago. Tho losses to the country at lof^ge 
are estimated by Bradstreets to be in the vicinity of $80,000,000. 
Whatever they are, whethcir more or less, they l^h tlis neqesriiy 
of preventing such ditosters, and the strike ilfttstrates how « Sihail 
local disturbance, arising from the. complaints of a few 'peoirle, can’ 
affect a whole country. Wien the American Railway Uatovtook 
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up thA codnls fitt tht Paltiiwn JLikera aBd- dwiatvd thair bovcott 
a^nftt PnUmaB ears, and.fha Gc^rallTaiMgeni' Aiaaciati(iii.'i(Ktk 
evaiy u^na to iflteni|U a^d preHrenkJAe sl^pace 

of and i^tagtoiama df: tlie wLdo 

coitotty !irei»«Na^' M nnmaoea'f^l -attetapli vaa made to in- 

duce tilfiiides iR CblQigo to Join in s grrat sjiopiiUieUc strike. 

A6o0nii{^ atrik^' were brought 

into* glAV *t Chicago, ^ts, IhUmidatioiw, ^ulto, murder, 
ersp^p Ana ^burglary, yrilh lesser cjimea, attended the strike. In 
this^ 6i» in some of the other historic strikes^ troops were engaged. 
The ^ty police, the coun^ sheriffs, the state militia. United 
States deputy niarshalB, ond regulars from the United Stditcs army 
wore all brought into the controversy. . The United States troops 
were sent to Ohic.ago to protect Feacrol property and to prevent 
obstruction in the caiTying of the mails, to pi'event interference 
with inter-state commerce, aAd to enforce the decrees and man- 
dates of the Federal courts. They took no xiart in any attempt 
to suppress the strike, nor could they, as such matters be- 
long to the city and state authorities. * Tiio police of the city 
were used to suppress riots and protect the property of citizens, 
and tlio stiite militia w.‘is called in Jhf tlw atime service. The 
total of these forces employed during the strike was 14,lh6. 

Many indictments nnd‘ la\g-suits originaled in the difficulties 
occurring in Chicago, lint all the attending circumstances of iiic 
strike XKtint to one conclusion — that a share of the rcs]>Cfnsibility 
for bringing it on helqpgs in some degree to each and evory party 
invoIvt>rl. The strillB gcuiirated a vivst deal of hitter feeling— so^ 
bitter that neither party was ready to consider tlie riglila of tho* 
other. The attacking parties claimed tJiat their grievances 
warranted thorn in adopting any means ii^ their power to foreo 
concessions. This is the attitude of all strikers. The other 
parties, on the other hand, claimed that lliey were justified in 
adopting any moans in thc.ir |>ower to resist the dcni.an<ls of the 
attacking party. Tho probability is that neither recognized tlie 
rights of the puhlio to such an extent os to indiu-c them to forbear 
bringing ineonvenienec and distnrbaiico to it. It was tho ‘most 
suggestive slrike f bait has ever occurrofl in the United Sfaiies, ami 
if it only proves a lesson sufficienlly severe to toaeli the. public its 
rights in such matters, and to teach it to adopt measures to pre- 
serve these rights, it will bo worth all it cost. 

1’iic .so-callfjd steel strike of the year 1901 was a contest between 
the Amalgamated Association of Iron, Steel, and Tin Workers and 
th<? United States Steel Oirpoiation. It began on the 
first day of July, and la«itOfl until Ifith September 1901, 
when >vork was resumed in accordance with an adjust- 
nioiit agreed to on tho 1.3th of tho latter month. Tho 
dilficulty grew out of an attempt to adjust a sliding scale of wages 
witli Bomo of tho constituent companies of the United Stales Steel 
Corporation, a new corniiaiiy having $1,404,000,000 capitalization. 
Tliia cor])oration was perfected after the dilfieultiea really began, 
so tho Amalgamated Association ultimately had to confront tho 
new powerful corjjoration. The real nut of the. dilficulty was not 
a que-stion of wages, hours of laliour, or rules or conditions of work, 
luit a contest for recognition of the liglit of the a.s8ocia< ion to 
demand tho uiiionizing of mills, a demand, of course, which 
positively refnstal by tho United Sbites Steel Corporation. There 
were no* grievances, as intimated ; it was clearly and solely a con- 
flict on the demand for recognition in Urn tracfc-imion sense, and 
it the first great struggle in the United States that was con- 
ducted solely on this iasue. This issue lias been contesb d many 
times, but usually in conjunction vvith some, grievance or Cfjin pli- 
cated with some demand as to ivagca or other mmoniic conditions. 
The result was that the Amalgamated Asvsoiaatioii did not secure 
the terms demanded ; and it lost further, because some of tho mills 
which were subject to the union’s rules were taken ou\ and made 
non-union mills. Tho strike was conducted without any of tho 
dramatic and tragic eircumstances which attended the llfUTirstcad 
a^aic in 1892, in wdiicli the Amalgamated Association was one of 
the parties. In the contest ot 1901 tho association di<l not have 
the hearty endorsement of a large number of workmen, as it was 
not a movqraent to redress any grievance. It was fouglit fur a 
XM’inciple, but Qio movers did not consider the power agiiiin.t which 
they wore obliged to ooiitend. Oflicors of the Amalgamated Asso- 
ciation estimated that tho number of men out of employnuuit 
during tho iittiko averaged 30,000 per day. At a conservative 
estimate there must have boon a loss of moi-o ihau $1,000,000 in 
wages; ^ The steel company through its oflicsers claimed that it 
expetfsiiced no great loss as tho resmt of tho strike. 
i ' A stHka aflEbctiiig more mdividual inteix^ts than any preceding 
it was. the anthracite ooal strike of 1902, which fonnally began 

_ ^ ^ . on 12th Miyr. It was ordered at a convention held at 
* Ha^eton,'FdnnAylvauia, 15th May, by a vote of 401 
, to $49v The leaders of tho minors, with one or two 
■ . «aeoe|>ttons, opjK^sed^ the strike* It waa therefore a 

strike df thA workers thettiBelves. Grievance^ had existed in tho 
aathrarite, coal r^on |br many yisaiis, but more espectaliy since 
the 1900. Aa attempt watmaide in 1001 to scenro some 
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concessions, but th$ operatinff vailwa;^ declined even io.enter into 
a conference. This, of coume,;;v€aused irritation, *ana constant 
i^peals were made to^ the of tho union to moke new 

dicmand.f, and faihng to svelte ooncesslons, to organize a strike. 
The demands of the niiueini %ere as follmvs : (1) An increase of 

20 }ier cent, lo thaw mfiicr$ lirtio jMv by lu© ton j ( 2 ) a 

reduction, of 20 jier cent. Sh the time of per diem eniploycis ; 
(3) that 2240 fb constitute the ton on wbipa jiayment is made 
for coal mined by weight. Kto) grievsnfws were presented. The 

S K)wder uufistion waa pmcticoJly settled in 1900. Tlie miners’ 
Icmands being rejected by the 0 |>eratbr 8 , the demands were subse- 
quently reduced ono-half ; i.e., 10 per cent, incresee licrton where 
Tuinlni^s paid by the ton, and 10 percent* decrease in the working 
day^ miners also voted to feato the whole mattct to arbi- 
tration and investigation, and tO accept the results. They were 
willing to make a three years* contract on the terms proposed. 
Tlie fundamental ^difficulty on the part of the operators related to 
ciToits to secure and presen'e discipline. They claimed that every 
concession already made had defeated this. The strike involvc^l 
nearly 150,000 omployes, and affected the consumers of antliravite 
coal througiiout the Eastern states. 

Avthorities. — U.»^. Department of I^abour, Sixteenth Annual 
Report, 1902 ; reports of i-arious State Bureaus of Lal^our Statistics ; 
IVnnsylvania Bui-eau of Industrial Statistics, Twontietk Annual 
Report, 1892; U.S. House of Representativos, “Kmployment of 
Vinkciton Detectives at Homestead, Pa./* Report ISio. 2447, 62nd 
Congress, 2rid Session, 1892 ; United States Strike Commission, 
Report on Chicago Strike, Senate Kx. Doc. No. 7. CSrd Congreit& 
8 ra Session, 1894; “The Ainalgomatofl Association of Iron and 
Steel AVorkors,’* Quarterly Report of Ecowmics for November 1901. 

(a I>. w.) 

Strood. Sec liocnERTKR. 

Strossmayer, Joseph Qeorcre 

), Roman Catholic theologian, was born at Essek, in 

Slavonia, 4th February 1815, He studied theology at 
Peath. After }us ordination to the pricstliood in 1838 he 
! became a professor in tho fjominary at Diakov^r. He next 
I was madfe chaplain to the emperor of Austria, and at a 
I later jHjriod direfdor of the Aiimstiniau lody at Home. 

1 In 1849 he waa coTisocrated bisb^i of Bosnia. From that 
j time he became, by hift ability, force of character, and 
j strong national .sentimonls, a recognized loader of the 
j Slavonians of eastern Amstria. He created a national 
! jiarty in Austrian Sla\onia, add stimulatcfl Slavonic 
I national feeling by osteblisbing national schools and by 
I publishing collections of (Voatian songs and Volks- 
j bucher.^* He eagerly ndvo(*ated the use of the vernacular 
1 ill the Roman Catholic services, so a*s to bring over the 
j Slavonians of the Greek Church to the Roman obedience, 
j His fervid advocacy’ of tho Slav cause drew upon him the 
j displciisure of the emperor. But ho still persevered in 
i Lis elforts to fan the flame of Slav national feeling, 
j Among other steps in this direction, and in that of Romair- 
J izing the Slavs, lie founded a aendnary in Austria for tlm 
I Slavs of Bosnia. AVith tho "a.ssist{inc*o of Tlioiiier. tJi<? 
librarian at the Vatican, he compiled his Vetera Man^tir 
7)U'vta Meridionxilium. Slavfmtm hhtm^inm illrntraniia^ 
which was published at Rome in 18G3. AVhen the 
Infallibility question arose in 1870, he ■was one of the 
most energetic and outsjwken opiwnenta of the decrees, 
and for years he refused to send in his submission to them. 
But the difficulty was finally sui'mounted by au informal 
submission, and in 1881 and 1.888 lie headed a pilgrimage 
of Slavs to Rome. In spite of his oj^position to t])e 
decrees of tho Vatican Comicil, he succeeded in obtaining 
from the Pope the coiico.ssion he had so lc.»ng advoc.ated, 
that tho vcniacular should be retained in the South 
Slavonian liturgy. Strossmayer retired from active 
political life in consequence of a rebuke administered to 
him by tho emperor of Austria, as king of Hungary, 
who charged him with stirring up strife &tween . Croat .s 
and Hungarians.^ In conscquepce of this reproof, and <>f 
his advancing age, little was heard In late years of a man 
who once wielded an altogether exceptional influence in 
southern Slavonia. 
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STROUD— STUBBS 


StrOtllCff a parish and market town in the Stroud 
parliamentary division of Qlouccster.shire, England, on the 
Fromo, 10 miles south of Gloucester by rail. Recent erec- 
tions are a free library anti a school of art. There arc 
foundries, and umbrella and walking-stick factory's. Area 
of urban dLstrict, HOD acres. I’opulation (1891), 9818; 
(1901), 9188. 

StryJ, or Stky, a town in Galicia, Austria, 40 miles 
8. by W. of Lemberg. Population (1890), 10,515 ; (1900), 
estimated at 23,075 (70 per cent, Polish, 2G iKsr cent. | 
liuthenian, 4 per cent. German ; 40)*per cent. Jewish, 30 
l)er cent. Catholic," 27 jicr cent. Gi-eck Catholic, and 3 
j)er cent. Protestant). Jts chief industries arc tanning 
and the manufacture of lucifer matches, but it is also 
an importiint cattle market. Iron ore is mined in the 
adjoining district. 

StuM>S, William (1825-1901), English historian 
and bishop of Oxford, son of William jNlorlciy Stubbs, soli- 
citor, of Knarcsborough, Yorkshire, wius born on 2rst June 
1825, and was educated at the llipon grammar school and 
Christ Church, Oxford, where he graduaU‘<l in 18ItS, ob- 
taining a first-clas.s in classics and a third in inathemali(‘s. 
He w'fis elected a fellow of Trinity College, and held the 
college living of Navostock, Essex, from 1850 to 18G6. He 
was librarian at Lambeth, an<l in 18G3 was an unsucc^essful 
candidate for the rogius professorshipof ecclesiastical liistory 
at Oxford, lii 18G6 he was ap]>ointed regius professor of 
modern history at Oxford, and held the oliair until 1884. 
His lectures W'oro thinly atttunlcd, aii<l he found IIkmh 
grievous iuterrnplions to bis liist««ric;d work. Sotin; of liis 
statutory lectures arc pulilisluid in his L^rtturs on. Mf ditf luil 
a.n/1 McHlern Ifisiortj. He was rector of (./ludderton, Wilt- 
shire, from 1875 to 1879^whcn he was apjM/mtcd a canon of 
St PaiiPs, He served on tlie Ecclcs^asi ical C'ourts ( ‘onimis- 
sion of 1881-83, and WTotc tlu* weighty ajipendici's to the 
re|)ort. On 25th A]jril 1884 he was conscerated bishop of 
Chest^T, and in 1889 W'as translated to the see of Oxford. 

Until Bishop Stubbs found it necessary to devote all 
his time to his e[»i.sc()j)al duties, In; ])nrsucd historical 
iitud}' wnth nil remitting diligence. He rejected the llieory 
of the unity and continnily of history so far as it w^nild 
obliterate distinctions l)etw'een ancient .ind irio<lerji liistory, 
holding that, though work on ancient history is a u-sefnl 
pre]jaration for the study of modern history, eitlKU* may 
advantageously be studied apart. Ho urged that history 
is not to be treated as an exact science, and tliat the efFeefs 
of individual charai-ter and the oj)crations of the lininan 
will necessarily render generaliswitiou.s vague and coiise- 
4|uently useless. While jahnling out that liistory has a 
utility as a mental discipline and a fiart of a liberal educa- 
tion, he recommended its study chiefly for its own sake, 
for the truths sake, and for tlio pleasure which it brings. 
It w'as in this spirit that he worked ; an<l his intellectual 


widely known aa a historian. The appearance of this 
book, w'hich traces the development of the English con- 
stitution from tKe Teutonic i^jvaaions of Britain till 1485, 
marks a distinct step in the advance of EngUsS. historical 
learning. S|)ecialists may here and there improve on a 
statement or a theory, but it will always remain a great 
authority, a monument of })atient and exhaustive re- 
search, of intellectual power, and of ripe and disciplined 
judgment. Its companion volume of Select C}uirter» ami 
other Jlhi^tratuynJi of Enijlhh ConHitutional 
admirable in itse'lf, has a special importance in that it.s 
plan has been imitiited with good results both in England 
and the United States. 

Bishop Stublis belongs to the front rank of historical 
I scliolai'K l>r)th as an autlioi* and a critic. Among English- 
I men at least he excels all others as a master of every 
I department of the histckriaii’s Avork, from tin? diacoveiy 
of materials to the elalioration of well-founded the<>ries 
and ]itc‘rary production. He tvas a good palaeographer, 
and excelled in textual criticism, in examination of author- 
.sliij), and other such matters, Avliile hi^j vast erutlition and 
retentive memory ma<le him second to ifone in inter] >rotii- 
! tion and tix]>ositiori. His caiofulness was exemplary, and 
I his references are always exa(‘t. His merits as an autlior 
arc often judged solely by his Const itutiimal llisUrry. 
The learning and insight which this book displays are 
unquestionable : it is well planned, and its contents arc 
Aveli arranged ; but constitutional history is not a lively 
; .subject, aiul, in si»ite of the skill with which 8tubbs 
hainlled it and the gcniu.s displayed in his narrative 
■ rha])ter.s, the boidv doe.s not afford an adetjuatti idea of liis 
I j»lare as a writer of history. What that is cannot be 
determined without taking into account tlie prefaces lc> 
some of the volnm(*,s which he edited tor the Rolls serii's. 
Several of timm contain monogra]>lis on parts, or the 
Avholo, ol the aullior’s Avork, Avritten with remarkable 
j I'tcrary skill. Jn these hi.s language Is vigonms and 
dignified: he state.s the results of Ills Jalionr and thought 
with freshness and lucidity; tells numberless stories in a 
most delightful manner, and exluhits a A\onderful talent 
for the repre.scntation of }>ersonal character : the many 
]K»rtrails of historic persons of all orders Avhich he <lraws 
in the.se prefaci‘s are as brilliant in execution as they are 
exact and convincing. Among tljc most notable examples 
of his Avork for the Rolls stnies are the prefaces to Roger 
of Hoveden, the Gesta Rtyum of William of Malmesbury, 
the (Jesta llenrivA and the MmuoriaU of St Dunslnn. 
Both in England and America Bishop Etubbs AVas 
univei*sally ackiuiAvledged as the licad of all English 
historical scholars, and *no English hi.storiaii of his 
time was held in equal honour in Euro])oan countries. 
Among his many distinctions he was an’ hon. D.C.L. of 
Oxford, Lli.I). of Cambridge, Edinburgh, and Dublin, 
and hon. Doctor in vtroqm jure of Heidelberg ; an hon. 


/.’haracter aaiis peculiarly fittc<l for hi.s Avork, for he Avas 
largely endowed with the faculty of judgment and with 
a genius for minute and critical invcistigation. lie was 
eminent alike in ecclesiastical history, as an e<litor of texts, 
and as tho historian of the English con-stitution. His 
right to be })eld as an autliority on ecclesiastical history 
AA'as provcijiii 1858 by his Ret/istnwi Saomm Anglivauum^ 
A^4iich sets forth episcopal succes.si»>n in England, by many 
other later works, and ixirticuLarly by his share in Catmcih 
and Ecclesiastical Documents, edited in co-oi>eration with 
the Rev. A. W. Haddan, for tlie third volume of Aivhich ho 
was specially responsible. His plime as a master in critical 
scholarship and historical ex])Qsition is decided licyond 
debate by the nineteen volumes which he edited for the 
Rolls series of Chr<ynicles and Memorials. It is, however, 
by his Comtitutitmal History of England that he is most 


! member of the Univeraity of Kief, and of the Prussian, 

! Bavarian, and Danish Acailernies ; he received the Prussian 
■ Order Pour h mhnie, and was corresponding member of 
the Acadeniie des Soiemes Merrales ei Folitiques of the 
French Institute. 

Stubbs was a Higli Churchman whose doctrines and 
practice Avere grounded on learning and a veneration for 
antiquity. His opinions were received with inatked 
res])ect by his brother prelates, and he act^d ad an assessor 
to the archbishop in the trial of tlie bishop of Lincoln;! 
Much of his work as bishop must have been uncongenial 
to him, for his tastes were those.of a student^. and ho did 
not disguise his dislike of public function^ and tl)e con- 
stant little journeys which take up so much of a biisbop*s 
time. Nevertheless he fulfilled all his epiaco]iahduties with 
diligence, and threw all his heart into the porformaueO;^o€ 
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tliose of a specially spiritual Mature, such as his addresses 
at confirmations and to those on yhom he conferred orders. 
rAs a ruler of the Church he showed wisdom and courage, 
and contemjtfuously disregardid any effor^to influence his 
policy by clamour. In personal character he was modest, 
kind, and sympathetic, ever ready to help ami encourage 
serious students, generous in his judgment of the works 
of others, a most cheery companion, full of wit and 
humour. His wit was often used as a w’eapon of defence 
against those w'ho annoyed or bored him, for he did not 
suffer fools gladly." An attack of illness iu November 
1900 seriously im[>aired his health. lie was able, how- 
ever, to attend the funeral eff Queen Victoria on 2iid 
February 1901, and i^cached a remarkable sermon before 
the King and the German Etnperor on tlui following day. 
His illness bechnic critical on 20th April, and he died on 
tiio 22nd. Jii 1859 he had married Catherine, iLiuglitcr 
of John Dollar of Navestock, and had a niiinenjus family. 

(w. Ilir.) 

StiJttflrai% the capital of Wiirtemberg, Connany, 
stands in a basin suri*oundcfl by vinc-clad hills, 1 J miles 
from the left bank*of t^ic Neckar. The beauty'of the 
situation .and the educational advantages attract several 
foreign residents, more particularly British and Americans. 
The more important of the recent erections are the Queen 
Olga Buildings, in the BenaLssance style, put up in 1893-95, 
• on the north side of the (kstle ^(juare ; the National 
TiUluslrial Museum (1890-9G), iif the L^ite Tienaissanco 
style, Hanked by acou]>leof cupohi'Crowned corner toAvers, 
and richly decorated with medallions of fi\in<ju.H Kwahiuns, 
iker, the Liederhalle, wdth one of the largest halls iu 
Germany; the new town hall ; the VemM* church (1893), 
the Homan Catholic church of St Nicholas (1890), three 
other churches, largo sAvinmiing kiths (1888-89), a new 
raihvay viaduct across the valley of the Neckar, 738 yards 
long; a bronze statue of Duke Chrisioj her (1889) in the 
principal scpiare : a monuinoiit to the Km]H'ror William 1. 
(1898) near the old castle : an equestrian statue of King 
William 1. (1884), hy Hofer, in tlie court of the Museum 
of the Plastic Arts ; and a largo monumental fount;‘in on 
the Eugonsplatto. Tlie Hof-lheater wa.s burned down in 
1902. The royal library contains about 500,000 volumes, 
3800 M8S., and a collection of some 7300 Bibles. There 
is a rapidly growing trade, and iiniK>rtant cloth, horse, and 
hop markets. The art and educational instit utions embrace 
the industrial exhibition, the state archives, iiamismatic, 
art, and antiquarian collections, 2fX)logical and botanical 
gardens, an excellent conservatory of music, a chemical 
laboratory, an art academy, higher commercial institute, 
a commercial improvement school, and school of the 
building trades. The technical high school was attended 
by 1033 students Jh 1900, and the veterinary higli school 
by about 100 students in the same year. The latter 
institution was raised to academic (“ high ”) rank in 1890 ; 
and the same status is also enjoyed by the school of art. 
In 1899 the right to confer the degree of doctor of 
engineering was conferred upon the technical high school. 
Stuttgart IS not only a residential town ; it is also tiie 
seat of considerable industries, csi>ecially the weaving of 
cottons, publishing, the manufacture of furniture, piano- 
fortes, chemicals, confectionery, paj)er, leather, clotliing, 
» colours, carriages, <fec. At Berg, beside the Neckar, there 
are aaltno springs.. Population (1885), 125,901; (1890), 
139,817; (1896), 158,321 ; (1900), 176,318. 

Styria (German, Stetermarlc)^ a duchy and crown- 
Und in the Cisleithan part of Austro'- Hungarian 
Mouaic^. Population in 1880, . 1,213,597; in 1890, 
1,282,70,8;^ apj^. inftlOOO, 1,356,058, Avhich is equivalent 
« to 156‘7 inhabitants per square mile. Proportion of 
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females to males, 1017 to 1000; 67*8 per cci^t. Clerman, 
32*2 jier cent. Slovene; 99*.per cent. Roman Catholic, 
the remainder consisting of 10,556 Protestants and 1979 
Jews. Iu 1897 the marriage-rate was 6*99; the birth- 
rkte^ 31*1.5^ or e.xeluding still-births 29*94; and the 
death-rate, 24*02. Of tlie births 23*10 tier cent were 
illegitimate, a declining ratio. 

Styiia sends 27 moiqbora to the Reichsrath, 4 of wlumi 
are returned by the new general suffrage curia. In the 
Diet there are 55 Germans and 8, Slovenes,, Owing to 
the steady increase of||lie industrial population and the 
chronic irritation proSiced bj^ the nationality struggle, 
Styria has become one C)f the most Radical and strongly 
German Nationalist provinces of Austria, This ajjplies 
even to a ccmsiderahle and grooving minority of the agri- 
cultural i)opiilation. Indeed, in its Pan-Germanic leanings 
it ajjproaclies the German districts on the Bohemian 
frontier. Socialism is Avitlely ]»revalcnt in the industrial 
districts, and more partumlarly at Gratz, although, owing 
j to the rcstrictofl suffrage and large rural p(»pulation, it is 
but sliglitly njprcscnted. 

In addition to tlio UniAersity (1306 sUidonls in 1901), 
the Polytechnic (373 students), and an Academy of 
C'omin«3rco at Gratz, the province has over 100 other 
educiitional institutions. There are 12 intermediate and 
860 elementary schools. Of the latter, 568 are German, 
212 Slovene, and 40 bilingual In 1890 the illitoratas 
amountiHl to 20 i»or cent, of the popuDtion, an improve- 
ment of 7*8 per cent, on 1880. 

KotwithaUmliu^ its nioinilainous character, Rtyria is csrop- 
lionally well cull iwitcfi, and in adilition is one ot the principal 
pastoral rcgiim'j of Austria. The }»rin(:ipal crops are oats, inaiKc, 
buckwheat, ^ud turnips, hut considerable nuantities of wluMit, 
rye, millet, Icgiunes, and fodder plants arc also grown. In 1899 
;il5,181 Lcrtolitres of Avine were produced. Fruit culture and 
K'uiltry are also of .some iinnortancu. In ISIK) lljere were (5t),871 
lorsos, 700,012 horned eatllJf, lfi*2,nC shiuqs 42,21^8 goats, 11^7,007 
I»igs, and 100, ,573 l)4*c-hiv(‘s. In 3St»9 the total yield of liic mines 
ill lignite and a small qu.intity of coal, in iron, lend, zinc, maii- 
ganese, and graphite, amounted in value to £8.'’i3,011, to which 
sliuuld be added salt recovered at Aiissco to the value ot Xl:M,700. 
Th« value of the furnace j»n>ductri (iimi and /me; was 4 . 708 ,, 0,'i2. 
The inauufiol uro of iron ami steel wares (inriudiug small-arms, 
hieyrics, machinery, railway material, agrieuliur.'il iTuj»lemeiits, 
glass, celluloid, j»iqnT and tol»aceo comes next in importance. 
These articles, together with cattle, limber, lignite, fruit, and wiiio, 
constitute the principal ]>art of tiie e.\poits. 

In ISOO Styria had 12R-*i kilometres of rsilw'av, kiionifdres 
of roads, and kilometies of watcrAAay, of which 413 were only 
available for lloatflig tiinher. 'rheie weiV 422 and SO!) tele- 
graph ofliees, Auth 2237 kilonietie.s of line and 8258 kilometres- of 
wire, 

AuTiioiiniJ<,s . — M ittcilwuicn'ih'ft Ji'isforisrh^ n fur Sft icr- 

(Orat/, IS.’iO, A'C. ), ami oiher publicaiions oi tho saino .<>ociety; 
together with histories and ib'seriptive Avork^ hy (JItftli, Muchaiv 
Kohl Itlubck, Gcbler, /ahii, Stur, .laniseh, Sehloasar, and 
Uosegger. ( r/x.) 

SuCikin, a toAvn and seaport on the west side of the 
Rwl 8eii, at tho point Avhere tho conventional line laid 
down iu 181)9 between Uiq>er Egypt lUid Anglo-Egyptiaii 
Sudan readies tho coast. This [lart of tho sealx>ard ia 
thickly studded Avith reels, and ^Suakin itself stands on a 
corallirfo islet connectcil with tho suburb of El-Kef on the 
mainland by an embankment, and since 1884 by a railway 
Aiaduct, Acci«s is gained to tho harbour, AA’hicijbi is the 
safest in the lied Sea, tln*ough a Avinding passage oA'er 2 
miles long, terminating iu a deep oval-sha]>od basin several 
acres in extent, and completely sheltered frcmi all AAinds. 
Sualdn is of great importance both as tho outlet of much 
of the produce of eastern Sudan and more especially as 
tho place wliere a large number of Mo.«.lem pilgrims embark 
for Jedda, the jiort of Mecca on the opixisite side of the. 
Red Sea, here alwut 20 miles wide. Hence after the 
Mahdist revolt it was occupied in force by the British in 
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1883, to prevent tlic contagion from spreading from Africa river during the irregular fwarf, are wliicli was carried on 
thrOU^ lliis clianncl to llw wliolo of tl)e Malioinmedan l>y Brazil for nearly six years ; but tlie oi)erations were 
world (see fiuDAN, ANor/)-EGypTiAN). It is still hold byl not thereby afflicted. In 1»S66 the Austrians appear to 
an Auglo-Kgyptian garrison, and it is proposed to improve j liaxe laid out n^ino-tiolda a<?Po]a and A- cnice^which events 
its strategical and commercial position by exUnidii\g the I proved to be snpertiuous ; while a powerful Italian fleet 
railway begun in 1884 up Hie Khor Ilaraka \allcy to j was rcpulsoil at Lina without any assistance from this 
Kassiila and Klnirtum, and also across the ste^ppo, here j adjunet. A little 'fiirkisli river gun-boat was sunk in 
260 miles wide, to tierber on the e-istern bend of the ^^ilo tlu! DaiiuUi by an electro-mechanical mine iu October 
where it approaches nearest to the lied Sea. Since the 1887. "J'lie Peruvians are reputed to Jiavc laid mines 
overthrow ^f the Mahdist po^Ycr, the trade of Suakin has during the war of 1879 -81, which, if they existed, eftectiMl 
revived aud even incieasfHl, the i|j|tj»orts having advanced iKUhing. 'Phe |i]gNj»tians ha<l provided theju.'St'lves with 
from about X 170,000 in 1880 l)oforo the. war to £180,000 an expe-nsive equipment of submarine mines, which wen! 
in 1899. They consist diiefly of texlihs, flcair. spirits, found in sioro at. Aleks ftfier the British occupation of 
cutlery, j)roservos, dyes, and dj-ugs, while ihe cliief e.iV]M>rts | Alexandria in 1882. The Chinese were rumoured to have 
(£06,u00 in 1899) are gums, mother of ] )carl, ivory, and j laid mines in tlie Alin river in 1881 ; but, after careful 

tobacco. In the same ye;ir the eiitrie.s, mostly Britisli, | search, ihe Prerndi squadron could not discover anytliiiig 

were M ,shii»s of 29,0()() tons, mui*h les.s than formerly ! ex(M*]»t fi^herincm s ln.u^)ys. At Tamsui the fiver was r)b- 
(7oS ve.ssds of 172,000 tons in 1880), tlie falling oil' | structeil l>y sunken jiuiks and iniues ; but as Adinind 

being <liUi to tlie total sup]>ression of i.ho slave trade, in ; Leipi'^s had only one gnn-loat in Ins scpiadruu which 

w'hicli large numbers of Arab dhows were engageil before i could have a.sctMidcd llio river, the exclusion of this craft 


the Pii'itisli occupation. (a. it. k.) 

Submarine Boats. See Hmv, 
Submarine Mines.— ( 1 )Oexku.\u Considkua- 

TU^xs, AM) Britlsti l^R.\(;TirK. Tlitj employment of 
tloaling or submerged mines for defensive ]mrposi‘S 
has long been an attractive sn))ji!ct for study and | 


is all that can bo claimed ha* the mine-field. A.s, fiirtlu r, 
the French landing party was fcnuLed with heavy loss, 
it is clear tliat mines w'{*re not required by llie ( 'liinese. 
I'liere is no war e.x])erience whieh justifies eitlier 'the 
claims of tlie extreme a<iv(.)cates of suhniarinc mine.s, or 
the. immense exjiemliturc to whicli Great Britain has been 
eominitti d in ]*roviding dcfen(‘c of this nature. 


ex|M;-riinent. Unseen dangers appeal jiowerfiilly to tlio 
imagin/itioii, and the fact tliat sliijKS may be and have 
been .^uuk l»y mines has caused extravagant claims to be 
advanced by tlic advocates of this ailjunet of defiaic.e. 
Mine.'^ oa]Kil>h! of being exploded if struck by a vc'^sel • 
were eiiqiloyed ])y the Uussians in tluj (A*im<‘an war j 
Avithciit elleet. In the Anauican (.'ivil AVar tliey avijih* j 
largely u.sed by the Confi'derab's, wlio w’cro driven to ' 
adopt all possi})le e.xpedients ; and as sov(‘ral sliips wvie 
thus destroyf'd, the system wxis aflerward.s greatly de- 
veloped and w'idely adopted ^y and small Powers. 

8ul»marino mines have in recent years usiu’peti a 
tion in national defence which they are quite until to fill, 
and a modification of viovvs w'liieli Jiave iweii n])held by 
electiicai i‘Xj>erts who ignored the ex})erienc(‘ of war is 
to la* e.xpecttxl. The conditions (U' the American contest 
w’cre special and peculiar. The Con federate state.s liad 
IK* sea-goitig navy, and the naval operations were ]»raet.i- 
<Mlly limited to inteiior w'ators. iVovklod thnt means 
c.Cisted Ibr the entry of bhjckado - ninners into a few 
Southern ]K»rt.s, obstruction of waterways could be accepted 
to au.y CvUmt. M’he exigencies (»f the war stiumlatid in- 
vent i.m, and sul>marine mines afforded a c:lu‘a]» and ready 
method of d'’fending channels. The essential conditions 
<»f tlie Briti.sh Fiiqare being iji every respect absolutely 
ditlerent from those of the JSoutlieni state.s, the war pro- 
vided no l(*.ssf>ns in harbour defencA.’! for our guidance. In 
the F);uico-( lerman war the small Pnissian navy was 


Suhjiinrint* minos may bu roughly cliviflrd into tlin p cb.s.'^' s : 
(1) M(**jljiH)i''.'d niims, which, once laid, are um;f»iitiollaMc, and arc 
tired {iiitomalHMily if .'»tiui'k by any ])a<-siiio ej) Klcciiic- 

ally I’oiil n»llc<| nrinc'’, cojiiiri-tcd by cables witli tin- ‘‘Ijotc. and 
< i,|iab)c ol liciii;^ ii'iidcrcd Jidoc v\]»cn stiiioK. (:?' rd)Scrvati(*n 
miiK.s ltU<l on tlic ground or at dt'pibs ^uatir than a slijp'.s 
<li;Kight, and rticd cluUicMlly hoin an obscival«uy station vvbcn a 
iu*‘'lilc vc.v->cl is as{jri'iuiiji d to he wilbin their sjOkjc of aclii'Ji. 

The lirst clii*-s a:c daiigcions as Iw bi* inadiiii‘'.'‘ibb‘ cxccjit in 
casi s where it is di .^in d to close a clianncl alike to friend and foe. 

riic scciind ncocssiuilv constitutes an <*lustniction to wuieiway^ 
and involves .-.(ucial jiilolagu aj iMn^'cincnt.'^ tiud delay to ma'Ilime 
li.'iilic. Moii.M>ver, no mine which contiiiiiJs ibs iami mcjins of igni- 
tion is entirely free fiojii danj^ir ; and ihcio. is no evidciu'e that 
such mines, <veh when fiominatly inactive, might not be hreil it 
cut tliiongh by a .sliij>’s senwv. 

'rhe thud <*la.ss Ls ojien to no objection on lli* gio*iiirl of physical 
obstnietion to walerwav s ; bm, unlcbs Ibe idi-ntifieation of an 
einMiiy’s m ssels can be abs(»hi1iiy jL'narantef d, it evidently invtjhis 
gjcat (lanfC'r and in any case, it breibs down altogt llier as a pio- 
t cel am in thiek woatln i. 

A\cr gnu ri*f1on, on account, of its safely in stoiagc. has heen 
adopted tor the elnuge.s of snbmurini) mini s in tlii.s eonntqv. Data 
Us to the destrnelive radius of luincH upon the. hulls of iiiodern 
ships are fai from eomplctu j but the funmilic ^^iven (see f'HiffJ 
fSftttrs below) embody tlio cxpericneo gained by such piactieal 
tri-its HS liave at ]iiesent; been carried mit. The curefiil inquiry 
into the dc,struotiou of the Mitinc in 1S98 led the United State.s 
ollicers to the (‘ondusion that a mine had been lived okfec to her 
bottom. Ill this case tlic vc.fca#l sank lajndly ; hut tJioiv was no 
means of aaeertaining the amoiiift of exph»sivo c*in])loyi‘d, 

^J'hc fact tliat the whole question of Bubmarine mine 
dcfeijcc has been allowed to remain in the hands of 


f*ow(>riess. Iveil, Willielmsliaveii, and otlier jHirt.s were ex]ierts, wdio ignored naval roquireinentH and the jiractical 
defended by mines wdiidi wore not recjuirml, as the French conditions of war, accounts for niucli misdirected energy 
tb.'et wa.s eftectually prevented, on other grounds, from and some evident danger. During the iSpauisli-xVmeritJan 
attacks on tin' FiMissiau littoral. The only efieef of the xvar mine-fields were laid in the a])])roachca to New York, 
mines was to impede thti entry of Chjrrnan ships into their PhiladidphLa, and Bovston, in obedience to the dictates of 
ovvii ]>o;*t.s, and tliu.s tf) bring about several cajitures, while a humiliating and wholly superfluous scare which arose 
the subsecjiimit removal of the miiuvfields led to 'a fatal along the Atlantic sea-lxiard when Admiral Cervera was 
accident. That the ]>iv.vailing views of mine defence were believed to be contemplating a descent. The result w'os^ 
liopelossly confused is shown by the fact that, the Fretich an almost intolemble hindrance to faaffie, which would 
spent three months in installing the ininc-liold at Toulon, have greatly facilitated the operations of a 8].)aniali corn- 
arid failed to cfunplete that at Cherbourg before the exm- mevee destroyer, if such a vessel had been able to inaintaiu 
elusion of tli(3 war. As the Prussian sejuadron wus unable herself off these ixirts. - 

to approach a Frencli j>ort, the futility of their ]>roceedings The general principles wdiich should guide and limit the 
could not have been surpassed. The Paraguayans arc employment of subinaritie mines may br?. briefly stated, 
said to have cmjdoyed submarine mines in the Parana lu the first place, it is clearly sU]jeriiuous to mine chaiuncls 
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ipt^hich ftH vossek couM not lie exjiected to enter* 

The considerable exponiae incurred by a now abandoned 
“project for thus. defending thefLiffey was therefore wholly 
unjustifiabll. It may safely be assumed tliat hostile 
vessels will not enter cramped interior waters under 
effective fire, and the provision of a few guns in such 
oases is far more economical than an oqiiiijmcnt of sulj- 
marine mines. In any case the latter afford no protection 
Against torpedo craft. 'Most British ports are in the 
category of tlioso wliich iio ship of war would enter if 
effective fire is brought to bear uj)on their waters. In 
war the free entry of British ships into nil the Imperhil 
ports is a condition of primary importance, and restric- 
tions entailing delay would frequently bo dangerous. 
Observation mines* can be . employed, provid'd they arc 
alwayvS under the control of responsible officers capable 
of identifying with certainty an •enemy’s armed vessels. 
They liavo also the advantage that they can be laid 
down at any time withodt offering any hindrance to 
navigation. Omtact mines arc*, generally nn.'^ui tabic for 
British re(|uirement% Powers which coiit(‘.m}datc tlie 
cessation of their fommerco and naval inaction during 
war can employ mines of any form in profusion without 
disadvantage. As, however, artillery fin* is usually re- 
quired for objects which no amount of mines may be able 
to secure, it is evidently desirable to cousidor in each case 
whether tlie one form of defence will not include the 
other. Tlie snbinariue mine is thus an adjunct of* little 
iinjiortance tofireat Rritain; but, if judiciously employed, 
it may serve the puvji)ottes of a wi^ak naval Povyct when 
confronted with a ileot too strong to be ()]q>osed on the 
sciiis. If ever conditions of the American Civil War 
or of the lighting on the Parana sre rop(*nt(d, and naval 
action is limited to interior waters, the ])*:rfe(dcd sul^* 
marine mine of the present day will play an <'ffective ro/r. 
A.s peculiar moral value has always ))eeu claimed for this 
^ form of defence, the mining of channels will generally be 
pro(daimed whether it lias been carried out or not. 

(.!. S. f.) 

(2) Umfitd States. 

Mines were planted in large numbei-s during tlie Spanish- 
Americaii w’ar of Jn tho waters of riiba, I’uerto 

Kieo, and Manilla the Spaiiiards used ohserNation, clebtro- 
contact, and mechauieal mines, ground and l>uf>>ant, with 
charges of gun-cotton as large as 500 Ih in tixe former and 
120 ft> in the latter. Ground mines w'cre ])lanto(l in tlejiths 
of water fis givat as C6 feet; buoyant werci submerged 
about 11 feet. Mechanical mines were placed in advance 
of electro -contact mines at Santiago; 48 mines were 
planted in Ounntananio Bay. v 

The United States had the revision of its .siibumrino mining 
aysteni under »tu«ly for two years prior* to the war, and Lad 
adopted many improvements in ^details of matenals ami in Uio 
operation of the system. The system involves the use of seven - 
cored cable, each core of which is coimected thyonj^h diseojinei tors 
to three single-cored cables ; at tlie end of eacli single core is.a mine, 
either buoyant or ground. Each main group therefore co.isists 
of twenty -one mines. Buoyant mines con lain a circuit-doser and a 
oironit-regnlator ; the latter contains a coil of 4500 ohms resistance, 
with a magnetic device for cutting out 'this rcHisUiice. Skiniiish 
mines are not provided with circuit- regulators, and are olectro- 
contact mines. Mines can he fired automatically on contact with 
• a vessel, or at will, either with or without prior contact. Contact 
eervos to notify the observer of the mine struck. Tlio explosive 
Used is chiefly dynaimite ; forcite gelatine has also been used. 
Chaiges are fired either by storage or Leclanch^S batteries. When 

S lanted, mines are subject to frequent tests to determine their con- 
ition. Buoyed ohannels wore provided, which vessels drawing over 
8 feet were directed to follow in their ixassago through mine-fields ; 
but trespassing beyond these channels was frequent. Mines are 
pi*eparoaand man tod. by trained soldiers of the engineer battalion, 
^ Assuted by skilled dvilians from private corporations, boatmeor wd 
labonrorst Cable tanks are usedf for the storage of the submarine 
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cable. The Americans planted over 1500 mines, operai^'d from 
forty-four mining casemates in twenty-eight harl^ours— ‘210 in Bo.*>t4)n 
haihour, about 250 in the entrances to !Ncw York liiii hour, and 
108 in Hampton Roads. The cost of all the ininc-ficlils wat^ 
$2,390,749. It is ofticially ,r©jK>rted that the System folly realized 
all ex|K:ctations, and that cliqsiges were contcmjdaied only in a 
few minor details. IVior to tlie destruction of Admiral CervLrn'N 
fleet, tlic Americans coTiteinplatod countermining at. Santiago Bay 
by the method described under Toni*Kn8iCK. Tliougli they had 
n vessel equipped with dynamite guns, it was not used in counter- 
mining. 

The Spanish -American pW'ar furnished argument'* against (a) the 
u.HC of certain forms of <'oi]|act mines ; (5) firing minciiat will with- 
out utilizing tlie ciicuit-cSospi* to arinGuncc the vicinity of tho 
wiemy ; and (r) the use of gun-cotton ; and iu favour (//) of lightning 
arresters. ‘ (a) The Americans rfiiiovcd forty-eight mines from (iuan- 
tanamo Bay, alter having entered without jupcaulionary measures 
regarding mines. An outer row of confo.<*t mines iu Santiago 
harbour was cd‘ doubtful value. Marine growth rapidly aecumulatoa 
oil iiiine cases and prevnitathe action of exterior movable parts. 
All mechanism foi firing contact mines sliouhi be covered; 
jiluiigora, by tliin lUetiil eap.s. (/>) TVo loirics were ]jrerimturftly 
iirod witlifuit injmy to ves-sds in Manilla Bay. Tables of dc.struc- 
tive ruiigcs of mines given below show' the need cd great uccuiacy 
in tlio ilotcrminutiou of the position of a vfsaed if it is intended 
to lire an observation niino in tlie vicinity. The boiizontal 
dc.structiyc range of a mino eliargcd with oven 200 lb of gun-cotton 
is compar.*itivx*ly small. (^■) In Santi.igo harbour half nf tlie gun- 
cotton charge of a mine was found burned without explosion. (/^) 
Ainoriejiu mines wero exploded by liglitning on the ppi and 

J'ot<un.ir rivers. 

iJeah'-urh ee ttantje , — Two Formnhe. A nnd li. luivf bren fidvanecd 
for determining the piessun* due to vai*jdiig charges ot e\plo.sives at 
varying diNtnuecs ; A, hy<U-.iieral H.enn L. Abbot, a retin-d ollioer 
of the (3or]>.s of Engineers, U.S. At my, iiml I?*, by Livuteimut- 
ColoTiel John Townsend Bneknill, lalu major 11. E A is for 
©x]dosivo compounds only ; B, for both e.\pU>sivc ndxtuicjs and 
explosive compounds. The general U!^(.‘ of exphisive eornpoiinds 
niakc'S it unnrccssaiy to quote Abbot' .s forinuhi for ini.vtures. A 
! i.s btsed npffli rei'ordod pres.sur(5s obtained by its author while tiring 
I a large nurnUu’ of chargosS mostly of .5 ft> or under, the foimula 
I having’ boon afterwards ehe"ked ly recorded pies.‘‘UK*9 of huger 
1 eliargea, sonic a.s great as 2(^ ^b of 7.5 J>er cemt. dynamite explodrd 
’ under wiioden and iron targets. B i.s- based upon a number of 
American ajid B.ritidi experiments. Both auth(>rs hcnl knowledge 
of the exporiniciits of tJio Uoynl Kngincprs .ind the Briti.'-h 
Torpedo Commission, 1871 7fi, with the slramcr ffherot)^ to deter- 
mine tho de.stnictivc range of laigt* snlmiaiino rnino'*. Thi.s 
aiteamcr, with wde.H adapted to be about e^pi.'tl in StiengTh to 
tbo.se ^of II.M.S. lleyciiles^ h.id a tid.al weight of about lOuO ton.s. 
Charges of ,500 lb of gun-cotton wxto find. AVidcly diceri;i*nt 
coneln.sions wore reached as lo the fire.«sui»* necessary to d. snoy a 
modern fir.st*cl.iss batllesliip, Ceiieral Abbot deeming an in^tan- 
tam ous piessurc of 0,500 lb per sijuaro inch suflicient ; (Joloiitd 
Ihit'knill, one of 12,000 !!». 

The following a||c the formula; ahovo referred to 


Vr licsiKo niit; Y 


_ 9vi(. -ir.x/. ,a-W t\ 

^~~i) ud(^ ’’ S'O ^ 100 / 


A. 

li. 


r::a pressure in jwiimls jM-r .square incli of surface exjjo.sed to the 
shock. 

a --angle with tlm vcitieal passing through the ccntiv of tho 
charge, made by a lino drawn Irom that point to the exposed 
surface, moa^iirod from the nadir and expirssed in tk‘grL*e<». 

E--the relative intensity of action of the explosive. Its values, 
determined by liriTig charge.s <j1' fy lb or le.ss, are- -for ily)iamiU‘, 
186; gun-cotton, 135 ; extia No. 1 fordte gelatine, 333 ; Masting 
geJatinc, 375. 

C— weight of e\plosive in ponurbs. 

D^disfotico iu feet from centrA’i of charge to exposed surlaA'e. 
relative fo tensity of acti'ou of explosive in a l^urizoulal 
direction, 

«-=a pcreoiitage iified for the several iixplosivcs. 

The value.s taken for I and e are : — 



1. 

t. 

Blasting gjahatiiie 

Forcite g^iiiinc, extra Ko. 1 . 

M2 

12 

133 

14 

Dynamite No. 1 . . . 

100 

20 

Gun-cotton .... 

100 

20 

Oiinpow'der .... 

- 25 

35 
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fnrmiiltc have boon rompiited tho following ranpM 
in feet ot submariuo tntnrs oliarged with No. i dynamitt* at which 
a modern hattlcshij) wonhl ho destroyed : — 


Chftrgp. 

Jloii7,oiiU(l R'lnjifi. 

Vortical Ilangii. 

« 

A. 

«. 

A. 

K 

100 m 

. . 0. 

hi-ii 

p:i 

18 6 

ITO 

aoo It. 

• . • 


16 ‘5 

‘25*9 

19-0 

500 II> 


iio-O 


•lO-O 

45 ‘G 


After the ooncdiision of trials in 1375 a Frenoh TTigh Com- 
mission adopted rules regulating the »*hargos of ground mines 
as below ; in the eolninns A and B arc given the extreme (Instruc- 
tive ranges of the (jiui-coltov cliargcs eoinputed by tlio correspond- 
ing forijinhe 


l)ei>lh of W'litop. 

A. 

n. 

(lun -cotton. 

1 Gunpowier. 

root. 

re(jt. 

Feet. 

111. 

1 tt- 

2G to IJG 

39-4 

50 

550 

. *2200 

50 . . . 

•1-2 G 

60 

660 

i 3300 

60 . . . 

48-3 

79-5 

880 

! 1100 

67 . . . 

.->4 -3 

99 

1100 

! 

73 . . , 

59-2 

118*0 

13‘20 

i 

80 . . . 

63-7 

13.S-7 

15J0 

1 

1 


(.r. a. I). K.) 

8uCZ3.Wdi (Rumanian, Suceava), tlio chief town of a 
government <listvict in l>uko\ina, Au.st.ria, situattMl on tbo 
river of the same name, which there forms the boundary 
between tbo crownland and Moldavia. It is tlic la*it 
Austrian station. One of its numerous chuu.ljcs contains 
the grave of the ])ritron-aaint of Ihikovina. Its priiieii»al 
industry is tin? tanning and Uvit.lu*r trade, particularly of 
the liner qtialities, and the maniifacturt; of col^un*d limai 
and eoLtou studs, It was at one time Ihu residence 
of the Moldavian princes, and in 1075 was bi'sicgt.sl by 
Sobieski ami ]dunderod by the Turks. I’ojmlalion (JtS'JO), 
10,221; (1000), 10,010, more than oiie-tifth Rumanian, 
the remainder mostly German-speaking. 

Sudaria — According to present usage, this term is 
extended to the whole region in Afrii^a wliich is bomuli'd 
by the Baliara on the north and southwards by the Nih'- 
(longo and (^V)ngo-Cdia<l water- j»a.r tings, and streleln^s from 
the Atlantic Ocean to the Red Sen, jnaiuly between 
4**18" N. It thus corresponds in great measure to what 
may be called the “ Black Z(.>ne,” that section of tho 
African continent which is regarded by many anthropolo- 
gists as the true home of the Negro race, and is largely 
inhabited by full-blood Negro jHipuliitions, as distinguisluid 
from the Negroid Rantii peoples whose doimiin eom])riRo.s 
most of tho Roiitheni section of the continent south of Sudan. 
But the recent explorations of Baumann, Johnston, Dybow- 
ski, Cloztjl, and others about the borderlands of the conter- 
minou.s territories show that there are many overlappings, 
and that the Bantus range northwards into tho Ghad basin 
and some other i>arts of Sudan proper, while the Sudane.se 
Negroes have [vmetrated far into iWtuland on both sides 
of the equatorial lakes, as in Kavirondo and the Semliki 
valley. The expression Sudan is thus seen to differ con- 
siderably, according as it is regarded from the geographical 
or tho ethnical points of view. Politically it may now 1^ 
described as a <lepondency of Eur<q.»c, at least from the 
international standpoint. No doubt some of the former 
native states, such as Sokoto, Bornu, Baghirmi, and 
Wadai, continue to enjoy a measure of indci^endencc ; but 
all except Wadai have by numerous treaties recognized the 
overlordship of ono or other of the three European Powers 
— ^Qreat Britain, Franco, and Germany — amongst whom 
the whole region has now been delinitoly partitioned. 

To Great Britain has been assigned the greater and by 
far tho most valuable portion of Central Sudan, comprising 
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the three administrative divisions of liSgos, Northern and 
Southern Nigritia, and including tho greater part of tho 
cm})ire of Sf>koto and of t|e ancient kingdom ot Bornu** 
But the northcim districts of Damerghu ani Kaiiem — 
dependent tlie one on Sokoto, the other on Boron — are 
included in the French sphere, which also extends east to 
Wadai and south-east to Baghirmi ; while to Germany are 
awarded the southern districts of Bornu (Logon, Mosgu), 
together with nearly tho whole of Adamawa, which waa 
formerly attached to Sokoto. The result of this disposi- 
tion of Cofitral Sudan is that all three Powers have, direct. 
accesKS to Lake Chad — Great Britain from the Gulf of 
Guinea through Nigritia to the west side ; Germany also 
from tho Gulf of Guinea through Cameroon and Adamawa 
to the south side ; France both from French Congo and 
Fi'cnch Sudan to the north and cast sides. 

With the exception ol the German cnclavo of Togoland,. 
the old British colonies of the Gold Coast, Sierra Leone, 
and Gambia', tho l\»rtngne.so* territory Guinea, and the 
indopcnclent statti of Liberia, the whole of IVest Sudan 
from tlie Niger to the Atlantic be]pngs to France. But 
“ French Sudan, as it was oflisiall/ designated till the 
year 11)00, is now" docomposod into tlie separate lyit conter- 
luinoiis colonics of Sener/nl, Freyich Guinea, Ivory CVos7, 
Dahomey^ and MiUtary Territories. In ono or other of 
these divisions arc absorbed tho former empires of Samory, 
of Tieba, and Aliniadu, the states of Massina, Kaarta, 
Bambava, and lOmg, tlie kingdoms of Mos.si, Gurma, and 
Borgn, and the diatri(*t of 'rirnbuktu. 

iSince Ihe overthrow of Malidisni, East (formerly Egyp- 
tian) Suf/au has jiraclically become British territory. All 
tho shadowy claims of I’lirkcy to this region arc tacitly 
set aside by the Anglo-Kri‘nch agreement of Mai’cli 189!> 
deb'rniining its w’estern front itirs towj^rds the French 
splien^s of intliu'nce, and by the Anglo-Egyptian agree- 
ment of January 1890, under which East Sudan 
constitut(‘d an Anglo- Egypt ian condominiuin, with effec- 
tive British control. A\uylo‘ Egyptian Sudan, as it may 
now" be called (see ]>elow), is rearranged in four ilrst-clas.a 
and three .second-class district.s, comiirLsing the former pro- 
vinces of Dongola, Khartum, Suakin, »Stnnaar, Kordofan, 
Dar-Fur, and tlie Eqiuitorial Province, with FAzogli and 
Bahr-el Gliazfd. All tho other outlying territories — 
Ma^aawa, l larrar, Berbera — which were formerly included 
for administrative i>urposes in Egyptian Sudan, have been 
ceded absolutely to Italy, Abyssinia, and Great Britain 
respectively. 

hlxcliiding the insignificant districts of Portuguese 
Guinea and liiberia, Sudan, taken in its widest AnMsaad 
sense, thus ooinprises three great political popnta- 
domains, with approximate areas and populo- tionun 
tions (1900) as under : — 


. Area in Square 

Milos. 

Population. 

“"‘1 

Khenoh (West auJ Contral) . | 020,000 

(iF.UMAN" (West and Ccntrul, I’l aaa 

with Ca 7 i.«roon) 224.000 

1 

42,000,000 

0,000,000 

6,000,000 

Total . . , ! 2,380,000 

67,000,000 


Thr Anglo-Egyptian Sudan, — The region which 
before tho rise of tho Mahdi was known as Egyptian 
Sudan, and comprised the whole of tho Khedive’s 
possessions beyond Egypt proper, hai^ since 
their recovery by the Anglo-Egyptian ex^ 
pedition of ,1897-98, been reorga-nized under 
tho joint control of Great Britain and Egypt. This 
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territory hs^ in fi^t, beconie a condominium] in 'a'liicli 
•Great Blitnin id the doiniuat^ partner. It is not, how- 
ever, quite ^incident with tie Egyptian Sudan of the 
pre-Mahdi period, several of the outlying districts having 
been iwnianently ceded either to Italy, Abyssinia, or Great 
Britain.# A strip of territory along the left bank of the 
Bahr-el-Jobel (Upper Nile), from below Liido south to Ualile, 
has also been temporarily lejised by the agreurntint of May 
1894 to King Leopold, as sovereign of tlie Congo Free 
State, while France acquires by the agreement of March 
1899 <^ertain commercial rights at a few', not yet defined, 
points on tho White Nile and its afllufsnUs. Moreover, 
tho Egyptian frontier lias, by the Anglo-Egyptian agree- 
ment of January 1899, been, ati vanned fioiri Assuan at 
the First Cataract to Wadi Haifa at the Second Cjitaraet, 
which hcnce/orth marks the northern boundary of the 
eondomiiuuin. * • 

As thus delimited, Angjo- Egyptian Sudan forms a 
conrjjact territory which, bi‘ing contorinirious southwards 
with the British Uganda Protectorate, brings the W'holc of 
the Nile valley fromb the^equatorial lakes to the Mediter- 
ranean under the direct* control of Groat Britain. ^ The 
eastern frontiers tow^ards Abyssinia and the Italian c<dony 
of Eriti’ea, as determined by the international conventions 
of 1891, 1895, 1897, and 1898, coincide for the most part 
with the meridian of 35'" E. Or., but beyond 13“ N. follow 
ail irregular line, which runs from Sennaar iKirth-casi wards 
to the Ibid Sea at Cape .Kasar ( ly"* 2' N.). Westwards the 
frontiers, as laid dow’ii by the AngloGerrnan agreement of 
November 1893 and the Anglo-French agreement of 3kf:ircli 
1899, follow an irregular north-w()storly line, w'hicli is 
drawn! from 5“ N. and 2T 30' E. to the Tropic of Caiieer 
at IfP K., in such a way as to include tho whole of the 
Bahr-id-Gliazal, Dar-Fertit, and l)iirj’'ur within the British 
fiphere. The boundary thus mainly coincides in the south 
with tho low Nile-CVnigo water-parting, is conterminous 
in the west with the French Sudan and French Sahara 
(Wadai, Ennedi, Boj kii, Tibosti), and merges beyond Dar- 
Fur Jind Kordofau northwards in the uninhabitable Libyan 
Desert. Here tho boundary is necessarily undefined, 
although vaguely indicated by tho lino which, according 
to the Turkish firman of 1814, describes a semicircle 
from tho Siwa Oasis to Wadai, approaching very pear 
the left bank of tho Jjile lietweeii the Seeoml and Tliird 
Cateracts, But by an informal Franco- Itelian agree- 
ment (1901) France w'ithdraw's from the hinterland of 
Tripolitana in favour of Italy, in IIk; event of that 
Power occupying the Turkish possessions between Tunis 
and Egypt, 

Speaking generally, the condominium constitutes two 
distinct physical areas — an arid, hot zone of steppes and 
deserts in the north and west ; a moist, hot zone of sujK^r- 
abundautly watered alluvial tracts in the south and south- 
east. In tho dry zone are comprised tho w^hole of Low’cr 
Nubui, Kordofau, and Dar-Fur; that is, everything on 
both sides of the Nile IxifAveen Egypt and Khartum, to- 
gether with tho region above Khartum which extends 
from the White Nile westwards to Wadai. In the moist 
zone Avo comprised Up|^er Niilna, Sennaar, the Sobat and 
Bahr-el-Ghazal basins ; that is, everything above Khartum 
between the White Nile and Abyssinia, together with tho 
whole region on both sides of the Up|jer Nile from about 
the Sobat confluence to the Nile-Congo water-parting and 
ta the Uganda Protectorate. 

The dry zone, which occupies perhaps two-thirds of the 
condominium, is far from destitute of economic value, 
and bcMsides gums, cattle, hides and skins, and ostrich 
feathers, here is great store of gold, iron, and copper. For 
ages gold-dust has been sent down the Nile from Kor- 
dofan; iron ores abound especially in the eastern parts 


of the same^regbn and in Dar-Fur; while exti^mely rich 
copi)er-beds oc;cur in the hilly Tagala district, - and ^ 
especially at Hofrah, on the banka of the Bahr-el-Fertit 
affluent of the Bahr-el-Arab. It was these Hofrah 
mines, which liave been faiflous throughout Central Africa 
from remote times, that first attracted tho attention 
of the Egyptians, lo Dar-Fur, and Idti to tho conquest of 
the country in 1875, Gold is also widely distributed in 
the Sobat valley and some other parts of the moist zone. 
But hero the chief resources are pastoral and agricultural. 
Magnificent herds of horned cattle are owned especially by 
tho Dinka ]je<)j»lc ; heavy crops of durra and other cereals 
are raised in the well-watered Bahr-el-Ohivzal province ; 
and many valuable kinds of timber alxmnd on the eastern 
slo}»c.s al>oiit the licadwaters of tlie Sobat and Atbam, 
and along the bank.s of the Blue Nile. Hut the climate 
is either te>o hot or tw moist f<n* colonization, and, 
w'ith the doubtful e\'ception of the Marrah U)daiKls in 
Dar-Fur, there a[>pear to bo no districts in Anglo- 
Kgj'ptian Siulan suitable for iHjrmanent European settle- 
ment. Experience, however, shows tJnit with due pre- 
cautions Phiropeaiis may reside in the couniiy^ for a . 
limiteil period with impunity. 

/Cerent — It was ]>robably no mere coincidence 

that the revolt of Arabi Fiishi against tho Kbedivial 
Governmont in Egypt occurred in the saine year, 1881, as 
the revolt of Mohammed Ahmed, tho Mahdi (“ Guided ”) 
against tho same (lovernmcmt in Sudan. One took the 
form of a militeiy outbreak, the oilier of a religious 
revival. But both were insjuied by tho same motives, 
oen if they were not promoted l»y the. SHiiie .secret 
agencies. •In any ease, the ]Mahdist rising, by which 
Egypt was di3]>rived f>f her Sudanese domain for sixteen 
y(*.ars (188--9^), was adinittotlly a protest against tho 
grouth of Jlluropean iifllnonccs, by which the Mahom- 
inedan power in Isortli-East Africa was being rapidly 
transformed to a civilized state, hasc^l (*n liberal institu- 
tions, and not on tlio .Moslei!! sjTstoin of dom^s^^c slavery. 
By adniini.strators sueh as Gordon, Lujdon, and Oessi a - 
doailly blow was being struck at the slave trade it.st;lf, in 
the maintenance of which the “ Kliartuiiiers,'' that is, the 
Arabo-Xubian commercial classes, were deeply interested 
on mercenary even rnori* than <»n religious grounds. But 
the astoTiishing siicces.'? of the religious ii]»licaval \/as also 
Lirgtjly duo both to the fanaticism of tlie Baggara and 
otht;r Arab tribesmon, comniuuly called Dervishes,” and 
to the iiidilfcrencc and even open hostility of tho.se half- 
sulnlued Nilotic Negro jiopulations, sucli. as the Shilluks, 
the Bari, and the Dinkiis, who Inid suflered beyond 
endurance from tlie tyranny taiid exactions of the Eg}q}tian 
officials, covert allic,s if not open abettors of the Arabo- 
Nubian .slave dealers and raiders. 1'hc history of the 
military operations from 1881 to 1899, when the Auglo- 
J’lgyptiiin forces once more recovered tho Sudan from tho 
po!ver of barbarism, is told under EoyI'T, and it is not ' 
necessKuy hero to repeat it. ' 

After the reocciqtation of Khartum, which was again 
made the scat of government, a proposal to raise X100,000 
for the purpose of erecjting a memorial to its heroic 
defender, General Gordon, on the spot, mot with an 
enthusiastic response in England. It took the practical 
form of au educational establishment for the Sudanese 
nativ(;s, and tho foundation stone of the Gordon College 
was laid by Lord Cromer in January 1900. the same 
time provision was made for the future administration of 
tho country by the agreement of 19th January 1899, 
which stipulates that a governor - general shall be . 
api>ointed by Egypt with the asaent of Great Britain. 

It was oLho stipiuated that the British and Egyptian flags 
are to be used together, while special provision is made 
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for the’ flriai sui)presslon of ilio slave trade, ‘and foi' the 

^ t'xclusioti of arms, funmuiiition, and spirits from Anglo- 
Egyptian Siulaii. 

V Fnr adiniiiistrative purposes tbo reconstituted territory 
is divided into ftnir tirst-cftiss districts - -Oiudurman, 
Sminmir, Kass ila, and Kashoda ; and three sccoud-class 
districts — Assiitin, \f"ady Jfalfa, and Suakiii. These 
distri<*ts replace tlje former provinces of Dongola., Kliar- 
tum, Suakin, S('nnjiar, Kordofan, Dar-I^'ur, Bahr-ehOliazal, 
and the Equatorial Trovince with Juizogli. Tliey have a 
eoliective area of 1, 000, 000 stjimre miles, wit!) a ]»opula- 
tion rediiC 4 .*d from about 10,000,000 before the Mahdist 
revolt to probably not more than 7,000,000 in 1900. 
Lord Kitchener was a]>])oint(Hl first Govenior-Oeiioral in 
January 1SI)9, and when Bummoned next year to co- 
operate with Field-Marshal Loi-d Roberts in the war 
against the r»oer Stales, was suceeeded by the Sirdar, 
Colonel Sir Reginald Wingate. Henceforth iho consuls 
appointed by foreign Powders are accredited to the Rritish 
(iovernimait, which implies the abolition of the capitula- 
tions (local fMmsular courts of justice) and the full recog- 
nition of the Ihitish suzerainty over the newly constitubid 
dominion of Anglo- Hgyi»tian Sudan. 

Kharfntn, the restored capital, is now in raiUvay and 
telegrapliic (jommiiiiication with Cairo, from wliich it is 
distant al>oat KlOO miles. Before tire revolt it was the 
most nmirisliing city in North-East Africa south of (\iiro, 
with a population estimated in 1881 at 70,000. From 
this point, at the conibience of the two Niles some 
distance above the Si.vtli (’aloract, tliertj is a clear w’aier- 
way navigable by steamers of some size all tlit* way to 
Dufle, some miles behnv Lake Albert, \vh(*n» flie, rivtT is j 
again t)bstrucled by insurmoimtable rocky barriers. But 
the mihl, or floating masses of vcgct»ition, by which the 
Ui)por reaches about and above itie Sobat eonfliaaiec have 
been fro(]uenlly blocked, w'as entirely cleared away after 
many months of hard wrtrk in 1900, and steps taken to 
prevent it from again m'ctinmlatiiig. To the old caravan 
rout(*s hav<^ tlms been added two main lines of eonnnuni- 
cati<»ri — tlie watorw^ay frotri the E«)uator to the Mcnliter- 
ranean, arnl the railway fioiii Egyi^ Khartum, to be 
continued to the (In'at Lakes as the nortlicrn section of 
the alnvuly ]irniecte<l Capf; to-Cairo trunk line, running 
mainly thnaigli British territory in a nortli to .south direc- 
tion across the continent. 

ArTHDUi rrE>. — Tit.-Ci)l. Wincate. nndtht' Eijui>Urtn 

Swian. i.eudon, 1S91.--F. Oiiuw' vluki;. Ten. ('itpliriiif 

■in litr M'tluli's C^t/mp. WingjiU-’M Knglisli Kl. Loiahai. I8ic2. — 
R. .Slatin Pasha. Fire and iifv'nnl in the tSndnn. Lniidon, 
]snH. — Coiiul. (Jlriciikn. JiandiKtdk of thr Hndnn^ rnmpihd in 
the Inirllith'nt'e JJivisitm of fhr IVnr UJjif'e. rjonduD, IHOS.— II. S. 
Ai/Eoan and W. 1). .Swoun, The Fanplitni Sondav. its h>ss (rnd 
Jirruren/. L(»iidf)H, 1898 . — P. Paoi.o Kusit’.Nei.r. I ’inili dndiri 
(tnni dl priqidnia in mezzo ni dervire del Sndm\, Mondevi, J898. 
•^fj. Bkii^uaix. Le Soudan Fiffptien. Paris, 1808 , — K. dkI.’aix. 
Fashoda^ /a Franre tt I'Anfdeicrrr. Paiis, 1899. - (1. iVErFKi.nr. 
A Frisuner of (he Khohrfa, London, 1899 . — Rexnet Bun- 
LEIGII. Khaxtoum Campaifjn^ 1S!^S. IahkIou, 1899 , —W.'S. 
Ciri’TrcniMj. Tim Fiver War : lleconqiuitit of the Sudan. lA>ndon, 
1899 . (a. il. K.) 

The FuKNch iSim.^N, since the decree of 18th October 
1899, lia.s been only a geographical expression, indi- 
cating a region wdioso outlines arc not every- 
where clearly traco<L By lliat decree the region 
was, in fact, divided among the three colonies 
of Senegal, the Ivory Coast, and Guinea. Separate 
existence remains only to twro military eominand.s, in- 
tended to chc<;k the populations, hut in this article tho 
name recently in use is retained, that the ^ography and 
history, of the wdiolo country, which long had a distinct 
individuality, may be pteHented in one connected view. 


It was Imnded on the west bj^ Senegal, on Ibe rfouit-west 
by the Euta Jidlon, on the ^outh by British Guinea, the, 
rejuiblic of Lil)cria, tho rreneh colony of^ the Ivory 
Coast, tho Britfsh Gold Coast, and the hinterland of 
Dahomey, On the east it extended l>eyond tbo Niger 
and, in the region of Lake Chad, joined the French 
portion of tho Congo l>asin. The French Sudan is, in 
short, the link conueeting all the African possessions of 
tho lliird Bepublic. Its area is estimated at 400,000 
square iiiile.s, but is pr<)bably greater. No trustworthy 
estimate of the numlxirs of the black jxqmlation has been 
formed. 

Tim territory, as a whole, consists of a great plateau of 
granite and sandstone, rarely more than 1000 feet high, 
and in its northern tlie Kaarla, assuming a desert 
as{>e,ct. No interesting orogra]»hic feature js ]»resented. 
llydrogratJiically the. W'i‘stern poitiori (Bambouk) belongs- 
to the basin of the Senegal the central, to that of the 
Niger, which is di\ided into three reaches — the up[»er 
Niger from Kardamania to the frontier of the Futa 
Jallon a.s far as Bainmako, tlio midtllc Nig<‘r from Bam- 
mako,tD Bnssji, and the lower Nig(T Ixivond Biis.sa. Tho 
points situated on the river are Korniissa, Sigiliri, Baiii- 
mak(», Segu Sikoro, Sansaruling, Kabara, Sinder, Say, and 
Fort Archinanl. At. Mopti tin? Niger receives tli(! Mahel 
Babrcl, wliieh drains the conniry of Kong, and w'hoso 
numerous arms uniting with oflshoots from the Niger 
form in the flood season an immense lake. The lakes 
or widening^ of the Niger itself oc< iipy vast ovpansos of 
ground ; Lake r)e)>ue, the' fiake of llcro, the Lake of 
Daouna, the Lake oi 'J’ole are, all to tlui sontli or west of 
Tinilmklii. and are permanent. Tlie eastern ]»art of the 
Siul.in slopes loWiirds the hollc»w of Lalv(‘ (dnnl. 

Illsfftrf/. The tirst Fri'ueli expedition into the heart 
of the country was undertakmi in. J 800, when Goiienil 
Faidherbf? sent Lie-utenant Maze and J)r Quintin to 
I e\'[)lore tho zemo to the cast of the Senegal. The two 
travellers ]>us)ied on as far as Segu Sikoro, thou the capital 
of the. sultaiialo of Ahinadu. In 1878 Sfdeillct renewed 
tho visit. Ill 1879 CVdonel Briere de l isle a})pointod two- 
oHic(*r.s, Gallioni .and J)eriioii, to inu'stigate tlie route for 
a railway, and at the Siiino time the post of Bafoulab»> 
was constructed. The armed conquest began in 1880, 
and for more, than fifteen yean? v^as carried on by 
Borgnise lli'.sbordes, Gallioni, Frey, Aridiinard, C'umbes, 
and Bonnh'r. Jii 1881 tbo Niger was readied; the fort 
of Kita w'as erei’tnl to tho east of ^Icdino, to watch the 
region between the Senegal and the Joliba; the fort of 
Bummako above the latter river wa.s built in 1883; a. 
road was made, 100 miles of telegraph line laid dow^n, 
and tlio work of railway eon.sl ruction began. Tho 
n.'volted* t>opulation w'aa crushed ; Mahinadu Laminc wa» 
overthrow n, while Alnnadu in the jiortli of the^ Sudan 
and Saniory in tho south acknowledged tho French 
protecdfirato, and Ijicntenant Caron in a gunboat de- 
scended as far as Timbuktu (1886' 89). The .struggle was 
reHuincd in 1 890 : Ahinadu lost Segu Sikoro and Konio 
Kary; then Nioro lost hi$ caiutal of Kaarta (1891), 150 
milos nortli of tho Senegal ; Jemne, near Afahel Ikbrol 
was taken in 1893, The war wa.s prosecuted also in tho 
south against Saniory, who multiplied jirctences, tried 
negotiation for tho purpose of breaking hia.^ promises, 
shifted his emiuro to tho states of Kong^ and after 
nuinlierless encounters was finally defeated on tho 
Conally, to the north of Liberia, and w^aa taken prisoher 
in September 1898. Timbuktu Was occupied in 1894; 
Colonel Bonnier perished beneath its walls. In -the 
meantime Franco had signed with Great Britain the con- 
vention of 5th August 1800, which bounds the French 
possessions on the south by a line running from 6ay on 
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thfli' Niger to Banrawa on Lake^CWl ; .and= t\m convention 
.was auppleinented l>y another on 14tli June 1898 (see 
also Nigkr^). I 

Trade, djc:— Gum is prfKlucctl in the norlhorn districts, 
including Kaarta ; the quantity dealt with at Timbuktu, 
Medine,^and Nioro in 1898 exceeded 2000 hjna. Gold is 
found in the basin of the Faloin6 and of the Taiikisso. 
Caoutcliouc is produced in the bend of the Niger and in 
the Wiissiilu. Bissandngu is the centre of its explt»itatiori. 
TJio natives cultivate millet, rico, and wheat; the earth- 
nut is grown round Kayes. In 1898 the commerce 
rofiched Xr)80,000 .sterling, of which ctl.*52,000 was ft»r 
imports. The imports from France amounted to alwnt 
£160,000, chietly for cotton goods, which form also the 
ba.se of tlie import trade from India. The trade ronles 
run AV(‘stward.s thrr.iigh Senegal, iiort])waid.s llirongli 
Taoiidtiiii and Morocco, by In *Salali and ICl Goh-a, 
soutli wards through I’Vend; and British Guinea. 

The railway from Kayes to Jkinniiako, bcgiui in IS81, 
has only reaclioil a length of 110 miles, and will .scarcely 
be finished before ]J906., The Siubui liitherto Ijjks been 
sot down in the budget of France for alwmt £300, OOO a 
year. "J’lftj troops in the c*.»lony in 1898 were Jol DfUeers 
and 3110 rneii. 


Gordon reached Khartum In 1^74. . T1 h‘ importance of the 
work was clear : “ It w'ould he quite useless to annex and 
attempt to civili/e Central Africa,” wrote Baker, “ unless a 
free communication existed with the outer world by wliich 
a commercial channel ccmld*l>e oi^ned.’' But the obsfnn*- 
tion was always ready to reap|»ear. In 1878 Emin Pasha 
was umdjle to ascend the Bahr aUTchfel from the south on 
account of the .'nvld. It wa.s idearcd iu 1879-80 by an 
Italian iu the Egyptian stjrvice, but had again acruinulatcd 
I in 1881. Tlie ri.se of Malnlism and the consequent closing 
1 of the Sudan caused the river to be completely negh ctecl, 

I and in 1805 tl)o Egyptian Intelligence Ifepartinent re‘'C*i\o<l 
I a reiMut that the Whit«i Nile was completely blocked abfne 
j Lake No. Thi.s proved to be the case. 1‘lic closing of the 
; upper water.s of the Nile not only hampered communierilioa 
i with Central AlVira ; it was also believed to dimini. '<h the 
i supply of fertilizing Avater on whieli the whede life of 
Eg\ pt ch'pended. The unj»reeedcrited failure of th»: Nile 
do<.d in 1890‘ 1900 drew ge»icral attention to the ^ndd, 
which was thought by .some to be responsibh*. for it, aiul in 
the forinm* year £(K)10,()00 were ptaced at the di •sal 
of tht‘ Governor (General of the Sudan for the p>ir]««j-'e of 
reopening tlie White Nile, by rcmo\ing tlie great nia.-'S ••!* 
wecil which blew ked the* B.ilir al JelJt*! almost froin Lake 


The C(*ntro.s of po[iuhition are Kayes (8000), ou the I 
Senegal, 560 miles from St Loui.s, the capilul of tin*, i 
colony up to 1809; Balulalx', at tlio conlluence of . the j 
Dakhar and the Ikiilng (2900 inhal/itant.s) ; Bammaktt, j 
on the Niger ; Hls-sandugu, formerly Silmory^s ca}>ital, ' 
a military station Avilh 20,000 iuhabitant.s ; Kankan, a | 
military statio?i (3000), 30 miles north <*f lli.ssandugu ; | 
Kita (3000), a station on the track from Kay(‘.s to live 
Nigijv; Jenno (SUOO); Medinc (15(»0), eonn(‘ete<l by 
railway with Kayes; Segu Sikoro; Timbuktu (12,000), 
an important market, and the head of tlio caravan 
line. 

Soe OvKKAKUL. ft SuVtltni Fraiuyn<^, P.'irK 1^90. - 

CSai.lient. J)ri(3' f.ni)ipn(f7irs ail s,nff(^f/t. MouMnn. 

/.a Fraiur. Xnia\ Paris, 1S9J.' — liisUKU. Lts Jt>-utrs ('ointiU'triuhs 
da Fuiulnn. i,.) 

Sudd is the mimo given to llio vegetable olvstructiou 
whi(!li lias at A^arious daters clo.sed the up]>er a\ at el's of the 
Nile t<» iiavig.ation. It seems to have sloj»ped the Uoinan 
centurions whom Nero sent to explore the Nile. In 
nuxlern time.s attention wa.s llr.st drawn t<3 it.s exi.stenco by 
Sir Saiuut'l Baker, aa'Iio found hi.s efforts to .suppros.s tin* 
shiA^e trade in the Sudan seriou.sly hainjie.red by the 
im[) 0 .ssibiUty of maintaining a service of .steamers betAACfii 
Gondokoro and Khartum (.see 1^1 act/. Dr if,, vol. xAii. 
p. 506). Down to 1863 the Iaa'o brambo.s of the White 
Nile, the Bahr al-Jehel and tlie Bahr al-Z(*raf, Imd been 
naArigablo within the memory of man. But in that year 
both were blocked above their junction at I..ake No by an 
aecumulatiori of vegotalile tlotsam. When' Baker procceiled 
to Gondokoro in 1870 he thus descriUjd the iucretis^i that 
neglect had caused in the oUstruclion : — “ The immense 
number of . floating inlands that were constantly tiasvxing 
doAvn the stream of tlie White Nile, had no exit ; tluis they 


No to Sliauibeh. The work A\;ts Ix'giin, under the dirtM'tinn 
of Sir William Gar.stin, in J)eeeijd>er 1899. “Tlie ju’innoy 
objert of lhi.‘< measure,” lie wrote, “i.s to open the Bahr 
abJebol to navigation, ami to ]H*rinit an exuminatiou of 
the river and the surrouudiiig sv\;uu[is. When this ex- 
amiiuitioii has b(*en made, it A\ill be possible to study the 
IVaNibility of closing i*lf all the spill-rhannels which AMiiuh r 
tliroiigh ll^' man-bes, ami, }»y confining the ri\er in one 
I .siimde .stream, J^re\■eni, the ['ivsent ruiianis wa.sli; of Asatcr.’^ 
. jJtlleornolliing wjls tbcnknoAMi of the real etrccl of the .>udd 
I oil the dNi hargi* of llie tiowrr Nile. In 19()0 the greater 
! part of the sudd was .Mice fully rmnoAe«l by ihe exertion.s 
I of Major Pcalo*, and navigation A\a.s reopened from Khartum 
to Bejaf. Some of tin* blocks of sudd removed were a 
I mile long ami 15 to 20 fad thick : imdenicath them the 
river |Kis.scd Avitli a liigli velocity. The AAoik AAas I'arder 
j tJian lia<l been expected : “ In.stc'ad (»f the .^udd beiiiir, a.s 
: had i»<‘fn .s'jppi)>e<l, a tangle of w»ed floating on the t^ater 
j and descending a foAV feet IxdoAV tJie .surface, it [)roA\\l in 
i mo4 cases to be a ma.S'^ <»f dc<‘ayed \egetalion, pa. yiu.'i 
, nxn.s, and earth, mtieh re.M.-mbling in il.s eon.'i.-t'-ncy. 

! anil coni]»re.MSeil ijiio smb solidity by the force oi tlie 
current that lueri could wedk oA'or it everywhere, iiml 
; evon eie]>hants emdd in places cro.ss it Avitliout danger.” 

! The .surface AA^as tirst burnt ; thi‘ii trenches Avere cut di\i‘ling 
the .sudd into blocks 10 feet .^piare, and (wh,of these a\.is 
out with Avire liaAV.sers and chains by gunboats 
working from beloAv. Two jxirtions of the BaJir al Jeln'l, 

I which Avert* .still blocked in 1900, were cleared in 1001-dr2 
i at an additional (WjKMi.sc of c€{E)1000, ixnd the sudd is n.«Av 
I practically aboJi.shod on the whole course, of the White 
j Nile. In some ]«».rtj? of the channel constant patrolling 
I and in.sjHX'tion will be iieces.sary to proA^nt it from 
1 tmciimnlating «again, and the pormaiicnt maintenance of 
! the channel by piling, ]»lanting AvilloAv.s, Ac., require.^ very 


were sucked under the origiufd obstruction by the force of 
the stream, which passed through some mysterious channel, 
until the subterranean I'assage became choked with a 
wondrous accumillation of vegetable niatter. The entire 
river became a mdrsh, through whii'h, by the gn'ut pre.«!flure 
of water^.the stream oozed through innmnerablo small 
channels- In fact* the White Nile had disappeared.” 
Baker, who bad to cut tjirough flfty^ miles of sudd in his 
passage tp, Gondokoro, urged the Khqdiyo to r<M>pcn the 
Nilk TUh wiSffk was efficiently: done by Ismail Avub 
Pusha, and the White Nile was clear for large vessels when 


KcriouH study. The prcs.siiro of the andrl on vimsoN 
enclosed williin it has lH.‘en comi>arcd, both by Sir Samuel 
Baker aiwl Sir William Garstin, to Avliat Arctic travellers 
relate of “ the* motion of the ico-tlo(5H when tho pack i.s break 
ing up.” It is mainly caused by large nuLSses of i>apyrns 
and ovivi si{f reeds, which arc loosened by storms, 
and drift down until they lodge on some obstruction and 
form a dam acros.s the channel, rapidly am verted by fre.^h 
arrivals into a bloitk that may bo as much as 25 miles in 
lengtli. In time the wliolc river is blotted out, as Baker 
found it. It is still doubtful wliether the removal of 
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the suAl hhs been of any practical benefit to the Egyptian 
cultivator; but Sir William Oarstin is of ojnnion, from 
t)epsotnd obaorvatiem of the kiuIcI, “that its removal un- 
Joul)te(lly dicclvod tKc fall in ilui river lovc4s winch would 
otherwise have taken place, lowing to the extra supply 
brought ilown by the removal of eiich successive block.” 
However that may bif, the r(‘inoval of tlie sudd, by oijoning 
up the water-way to the e(iuutorial provinces, is certainly 
not among tlie least hendits Avliich British enter[>rise has 
already brought to the {Siulan. 

Sen himUiif by Sir Samvf.l AV. Bakkh (lS7t).— 
wnnlary Papers: No. o >^1899); Kgypt, No. I (1900); 

Egypt, Nos. 1 ami 2 i]901) ; Kgypt, No. 1 (1902). 

(W* K. (L F.) 

Sudjdf a district town (*f Eussia, in the g(‘vernment 
of Kursk, connected by a narrow-gauge railway (10 miles) 
with the main railway s3’stem at llylsk. It was foando«l 
ill the 1 7th century, and had in lsl)7 12,^50 iiilmbitants. 
It has .several potteries and a few tanneries, and docs a 
considerable trade in grain, horses, cattle, and wooden 
ware. 

SueC^ a town of St>ain, in the pro\ince of Valencia, 
on the left bank of the river Yucar, near th*'. .sea, to the 
W'est of the sierra of Cullera. JL lia.s a station on the 
Silla Cullera railway. Its population was in 

18S7, and lo,919 in 1807. The town lias riiguLir, modem 
streets, with lino Inmses and larg<* squares well [laved. 
The most remarkable buildings are the town liall, theatre, 
hospital, parish church, and .some hermitages. Tt Is in 
a well-w’atered, fertile district, of wliich the fruit and 
agricultural products form the almost e\elusi\f) sta[)lo of 
the trade of Siioca. 

SufToik, one of the ea.stcfti counties England, 
bounded on the E. by tlic North St'a, on the S. by 
E.swex, on the W. b}" C^unbridge.shire, and on ibe N, by 
Norfolk. 

Area and Population . — In 1001 tlio area of the ancient 
(geographical) county w'as 052,700 acre.s, and in 1891 the 
pojmlation was il7 1,225, of w’h<»m 1 <80, 111 were males 
and 190,791 foin.alos,’ and in 1901, 281,198, show ing an 
increase of 12,9fi2 since 1891, or at the rate of 2'5 per 
cent, between 1801 .and 1901, as compared with an 
increase of 2*7 i>cr cent, during the ten years 1881-91 
and an increa.se of 5*8 ])or cent, during 1871-81. The 
1901 returns give, 0*4 jiersons to an acre and 2 58 acres 
to a ]icr.«on. In 1891 the area of tlie registration county 
W'as 921,121 acre.s, and the pojmlation 253,758, of whom 
172,007 wore males and 181,091 females, and in 1901 
was 361,850. Particulars of the birth-rate, dejith-rato, 
and the iiumher of persons married jier 1000 inhabitants, 
as well as tlie pcu'centagc? of ilh^gitimate birllis, are given 
in the acconijiaiiying table* : — 


* 1 

1 

1S71-P0. 

I 1881-00. 

! 1880- ns. 

ISOO. , 

Birth-rate . 

' 32 1 

1 3t-l 

’ 2S'.3 

20-5 

l>cath-rate . 

■ IS'S 

! 17-3 

, It) *7 

V)'\ 

Ilk'gitinincy-ratc . 

1 02 

1 57 

55 

59 

Marriage- rate 

; 13-8 

1 13*0 

' 13-3 1 

1 1 

14 '2 


In 1891 the county contained 1001 persons of^ Scottish 
birth, 934 of Irish birth, and 171 foreigners. At the 
same date there wore 256 blind, 196 deaf and dumb, and 
1266 insane. 

Gw^emment^ rf;c. — For parliamentary imrjKises the 
ancient county is divided into five divisions, each return- 
ing one member (Northern or Low^estoft, North-Eastern 
or Eye, North-Western or Stowmarket, Soutli or Sudbury, 
South-Eastern or Woodbridge), the borough of Bury St 


Edmunds, returning one mein her ; the borough of Ipswich, 
returning two members * and part of the borough of^ 
Great ^ Yarmouth. For a(inini.stratiYo purposes SnflFolk* 

IS divided into fke two counties East Sufiolt and West 
Suffolk, together with the county borough of Ipswich and 
part of the county borough of Great Yhrmouth. The 
administrative counties . embrace tlie eight munici[ml 
liorougbs of Aldeburgh, Beedes, Bury St Edmunds, 
Eye, Ip.swicli, Ijowestoft, Southwold, and Sudbury. 
There is one court of quarter sessions for the two ad- 
ministrative countio.s, which is usually held at Ipswich 
for East Suffolk, and then by adjournment at Bury St 
Edmunds for West Shftblk. East Suffolk is divided 
into cloven and West Suffolk into nine potty sessional 
divisions. The boroughs of Bury St 15dnuuids, Ipswich, 
Sudbury, E^^e, ami Southwold have separate comnii.S' 
sions of the jxiaco, and tlio three firwSt“nam(Ml have also 
I sejmrate cjuirts of (juarter sessions. The administra- 
I tivo county' of East Suffolk contains 318, that of We.*<t 
! Snrtblk 176, and ibe <‘ounty borough 14, entire civil 
! parishes ; tlune are besidp.s 6 parlslie.*^ which are partly 
ill tlio county borough and partly in the admini.strativo 
county of East Suilblk, ami 6 wdiich are partlj' in West 
Suffolk and other adniinislrative ctainlics. The ancient 
county of Suffolk coiitair.s 448 entire ecclesiastical 
parishes and districts, and ]nirts of 15 others; it is 
situated ])iirtly in the diocese of Ely and partly in tho 
dioce.se of Norwich. 

Ktiucatii)H.~-C\x\ 21st August 1900 tlic iiiunbcrof clcinontarv schools 
was 421, namely, lUlj boar<l sfilu)ois amt 221 v»4uiUar> .si’liools ; 
tlni latiri inclmiiiig U09 Natioiinl Cluiirli of KiigUml .sfho«>l.s, 1 
o Rouihii Catlfclir, ami 11 “ Uriti.sh ainl otlu*r.” The 
avonijLrH atiomlanrc ilining tlio yenr w.as 47,120 out uf a total of 
00,719 oil the register. Tim tctal soliool lioanl icccijils duriiij? 
I the year were .177,802, of wliieh X*218 WPie earnings umler the 
I T‘..linical In;. t ruction Act ami X'23yi earnings umtor the Agii- 
eultni.il h'ates Act. 

Ayruu/tiur. — From 1885 to LS05 the general tciidenc}'- was 
towards a (loen;a.se, in the area of eovri ernps ami green erona, with 
ail increase in the area of paslme luid hay, hut since 1895 there has 
been a reversal of the process. In 1889, 694, 191 acr*"s weie farmed 
hy tenants, in 1896, 670,255 .leros, and in 1900, 581,208 nen‘.a ; tlie 
area.s funned hy owmers were 179,079 acres in 1900, 192,882 in 
1895, ami 181,005 in 1889. The annual rainlall averages 23 inches 
only ; that is, 13 inches loss than the uvenige for ull Knglmid. 

The table immediately follow ing shows tho areas under tho 
different id mis of crop.s at the pcnod.s imrued ■ 


Y«.ir. 

Ar»*u In 
(*ultiva- 

Ar<*a mid or 
Corn 

O «•]»'). 

Area under 
(ii'oeii 
(Jropfi. 

Area of 
Haro ; 
Fallow. 

Area under 

1 Fennuni'nl 
(.iraas. 

188.5 

7><I,860 

300,931 

124,684 

2.8,151 

171,727 

1890 

777.:)7() 

3f>o,mo 

111,737 

32,625 

181,451 

1895 

709,137 

330, 4S9 

104,491 

34,720 

188,020 

1900 

1 

700, 3J5 

337,433 

114,012 

20,463 

180,712 


4 


The next table shows the number of the live-stock at the periods 
named 


1 Year. 

Cows and 
ileifers. 

Ollier 

Cattlo. 

Total 

Cattle. 

Horae .s. 

Slieep. 


1885 
1890 
1895 
" 3900 

22,805 

22,802 

22,031 

26,530 

47,302 

47,624 

43,871 

52,800 

70.107 

70.426 
60,502 

78.426 j 

42,807 

43,248 

42,259 

42,101 

447,058 

427,750 

387,590 

483,013 

185,525 

147,543 

107,621 

149,030’' 


Industrieii.^ln the year 1897, 22,794 peraoiiaw-ero employed in the 
factories and work .shops of tho county, 6004, being employed in tho 
clothing tradc.s, 5270 in making machinory,' implements, &c., 1355 
in tlie paper and printing trades, and 1281 in the wood industtiea. 
Fishing at Xiowostoft is growing in importance. The chief quarry 
products are clay and chalk ; of the former 67,249 tons were 

extracted in 1900, and of the latter 14,366 tons. 

► 

AUTHORITIE.S. — H. AV. Aldiued. History of Suffolk, London, 
1388. — Rev, A. Jes.soj*p. Arcady, London, 1887. — P. H.. Bmer^ 
soK. Pictures qf East Anglian Life^ London (1888}| and other 
w'orks ; and the works of tlie poet C&abbk. 
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- SUGAB, AND SDGAE MANDFAOTUBB. 

T he of sugar-canes at a given plantation or con- Kut it is obvious tliat it would not pay a pW^tcr to sell caneaat 

tral factory- 'would at first sight appear to vary directly ii»«»tead ^ * ton, any more than it would pay 


as the amount of saccharine contain^ in the 
juice expressed from them varies, and if canes 
with juice iitdicating 9^ Beaumc ho ma<te a basis 
of value or wortli, say at 10s. per ton, then 
csines w|bh juice indicating 


in degrees Bcaume 10’ 0“ 

and containing in 

sugar . . . 18’0&7, 1G'‘J0 7, 

would be worth por 

ton .... 11/11 10/- 


d4*427„ r.a-fil7, 10-80'' 


» ft, «««»* of i„ ai 

mercial jme© expressed irom them vanes, and if canea imperativo necessity of goo<l cultivation* by the planter, and uf 
vaiua of with juice indicating 9^ Beaumc ho ma<te a basis ein^uruHpection in tfie x>uit;hase and acceptance of canes on the pai b 
aajrar- ©f value or wortli, say at 10s. iier ton, then *"^thc nwinuf.ictiiror. ^ ^ . 

aaaaa. details ol manufacture ol sugar from caiwfs and of sugar 

Cc s W^l) JlUCt lIKlicating beetroots ditfer, but there are five operations in the )»ro- 

iu degrees Reaume 10’ 0“ 8^ 7*' 0“ ductiou of the sugar of conniicrce from either inateiial which, aro 

and containing iu cojnmoii to l>oth processes. These are : — 

sugar . . . f . 18’0&7a lG'‘J8 7o d^*427« 1*2*61 7 j 10-80’'/^ 1. The extraction of the juice, 

would be worth por 2. The juinOcatiou or defecation of the juice. 

ton. .... ll/lj 10/- 8/IOi 7/Oj 6 8 3. The ov'uporatiou of the juice to synip jHiintl 

But this is notan accurate statement of the commercial ^h<^ and (:ryHlallizatiou of the syrup, 

valao of is of. thdr „lu, fo, tho “• 

ductioii of .sugar to tho planter or manufacturer — because 

a projierly ecpiipped and • balanced factory, (!apable t»f ,Cane Suoar Manupaoti/re. 

making JOO tons of sugar l>er day, for KK) days’ croj., ..f .r,/;,, . -TI.« jui«o is c-xti-aetfid from canes l.v 

xi‘om canes giving juice ot 1) Jb, or say 10,000 tons of Hqueeziug them bctwocii roih-is, i.e.^ by cjushing and jircsbure, 
imgar, at an aggreyii\‘ expenditure for manufacture In India at the im scut day tlare uiv thousands of 

the annual cost of running the factory) of iier ton, or , »nudl nnlls worked by hui»d, thiough which the ]Ka^nt 
Art A AAA* . *11 , I ti 4 . I 1 cultivators luiss their cauca two or three at a lime. 

X.30,00( iier annum, will not be able to innke as much H^iucezing them a little, and «'xtractiiig]»crha]» a fourth 
*ugar i)cr day Avith canes giving juice of S B., and will of their weight, in juitr, iiom which they make a sulstauec re- 
make still less jf they yield juice of only G" B. In jiracticr., ^‘Mnbling a diil> sweet meat rather than sugar. In Rnibados 
the expeiisort of Upkoop for Die year and of manufacturing nnuiy e^uies making good MaseaWdo sugar ; but us 

.1 ^ ■ ii 1 i.1 • I 1 lie juice i» c-\ tract ed lumi the cam ri by AMndniill-s, ami then eon- 

tbo croi» roniaiii the same wlietJier tlie canes arencli orjKKfr j,, i-, I.y dir^t (in-, tl.c lii.sncial n-snlu 

and whether tbo crop is good or ])ad, the iiowi‘r of the tac- are disastrous, sime nearly half the yield obutiiiable Irom the cauc» 
tory being limited by its jiowcr of (‘vaporation. For ex- h>sl. In the lu st organized inoflcin cane sugar estates as much 
ample, a factory abh». to evaporate G2*J tons of water in 21 1’^‘^‘ cfut. oi the weight nt the eanes tualed is obtained in 

1 *■ ' 1.1 4 i. I AAA A u ’IT * • f A« i> eryslrtl sugar ol high polanziug power, aithougli m Louisiana, 

hours could treat 1000 tons of canes yielding juice ol d L., cultivation and inamifaetuie arc alike most cavtlully and 

and make therefrom 100 tons of sugar in that time ; but adiujrahly c.uiied out, the yield in sugar is only about 7 lareent* 
this same factory, if supjiliod with c<inos giving jui<-c of of the weight of the eanes, ai)d#«)mctinKs, but scldiuii, as mueli as 


ton .... ll/lj 10/- a/lOi 7/14 6.8 

But this is not an accurate stabimenL of the coiumcrcial 
value of fiugar-c^ncs — that is, of. their value for the ^iro- 
ductioii of .sugar to tho planter or manufacturer — because 
a projierly etpiipxied and • balaiic.od factory, (!apable t»f 
making JOO tons of sugar per day, for 100 days' croi#, 
from canes giving juice of D" B., or say 10,000 tons of 
iiugar, at an aggre^i\‘ expenditure for manufacture 
the annual cost of running iJie factory) of [ler ton, or 
j 630,000 xier annum, will not be able to make as much 
*ugar jicr day Avith canes giving juice of S" B., and will 
make still less if they yield juice of only G ' B. In jiractice., 
the exx>eiisos of upkoop for Die year and of inauufactiiring 
tho croj) remain the same wliotlier tlie canes are rich op poor 
and whether tho crop is good or ])ad, the iioAviu- of the fac- 
tory being limited by its jioAvcr of (‘vaporation. For ex- 
ample, a factory abh». to evaporate G*2*J tons of water in 21 
hours could treat 1000 tons of canes yielding juice of 9'' B., 
and make therefrom 100 tons of sugar in that tinio ; but 


6 ’ B., rould not treat more tliaii 93 r) tons of canes in 21 ? ixr Tliis is Juo to conditions of ciin.atr, jcliioli me, much 

1 1 11 1 1 xi i? X . 1- . Jvss favourable foil he 101 timtion ol fiacchaniicMn llio caiit's than m 

hours, iind Avould only make therefrom 6 - - tons ot sugai.- protection titroidcd to the nlantei'^ by ilnir OoA^eni- 

The following tolde may ho useful to planters and central faclLuy nuait, hu\veN<'r, enables them in pursue the iudustiy witli ronsider- 
ownors. It shows the comparative results uf w'orking Aiilli juice j aiblo piofit, jn»twithstunfliiig the pool letiiin for Iheir labour In 
of Iho degrees of density niciitioucd above, under the conditions BiUeable produce. As .in lustuma- ol the inlliience of climatic coii- 
desorilied, for ouo day of 21 hours, and (ho real value, us raw dilioin conibimMl with liigli eultivatioii the cane lands of Iho 
material for manuftveture, of cane giving juice of 8" IS. ro 10'' R, Sandwich Islands m.av be c’ited. Here the tiopirul heal ks teni- 
Avith their apparent value based solely on the percent ago of .siigiir jxTcd liy constant trade Avinds, there is pel feet ijiimunity from 
in the juice. The oaiie.s in each caso arc asauincd to contain 88 |M*r Imirieuiies, tho soil is p euliarly suited for eane-gi owing, uiid by 
cent, of juice and 12 jwr cent, of fdire, and the oxliuetion hy milling tlio use of s-jiecially-prepaied fertilizers and an aniplo .sujiply of 
to be 73 per cent, of tho weight of canes -Hu* eA'a}>orativc power of A\,at«*r at eoimiiund Ibr irrjg«itioii the land yields fioui 50 to 90 
the factory being equal to Gi"! tons 21 hours. The factory p\- toms of eiuies iwr acre, tioni Avhieh Iiom 12 to 14 i:er cent, f f sugar 
jKjnscs are taken at ilSOjOOO ]>er annum, or £3 per ton on a crop of is ]irodiued. To si-eurc ihi.-H ni.aivellons ntuiu, with an annual 
10,000 tons (tho sugar to cost £S jier ton all told at the factoiy)->- lainfall nf *20 imhes, a.s much os 32, 000, 000. gal Ions of winter are 


10,000 tons (tho sugar to cost £S jier ton all told at the factory )— 
■equivalent to £300 per day for the 100 Avorking days of crop time. 


Degrees ReaumL^ 

tr 

7'' *"'! 

“'"8" 

' ““ V 1 

1 JO"’ 

Tons of cancs 






crushed per day 
Tons of juice ex- 

935-6 

956 -2 

977 -4 

1000 

1023-8 

pressed . . 

701-7 

717-2 

733 1 

750 

767-9 

Tons of water 





► 

evajiorated . 
Tons of Ist Mas- 

. 622 

022 

62*2 

622 

62'2 

secuite . . 

Tons sugar of all 

797 

95-2 

11-11 

V28 

145-9 

classes re- 






covered . . 

02-2 

74-3 

86-7 

100 

114*0 

Total output of 
sugar iu 100 






days. Tons , . 
Totaivalueofali 
' sugars perday 

6220 

74.10 

8670 

10,000 

11,400 

. at £8 per ton 
ti»BS jlimtoTy ex- 

mi, 6/- 

mi, 4/- 

£693, 6/- 

£800 

£912 

, ponses pel' day 
liMves for canes 

£SQ() 

£300 j 

£300 

£300 

£300 

crushed . . 

Real value of 

6197, a/- 

£294,4/- 

1 

£393, 6/- 

£300 

£012 

, canes per ton 
Apparent' vaipe 
(see preceding 


6/2 

61- 

10/- 

U/IU 

Table), ; : 

-6/8 

7IH 

8/lOJ 

10/- . 

11/lJ 


pump’d per 24 hours from artesian wells on oiii* estate alone. 

I when the great dam at Assuan is completed and an inp.\haiistihle 
.supnly of irrigation Avuler obUiinahlc, tJiere is no reason AH’hy tho 
laiicls in Ui»per Kgypt, if .scientifically cult-ivated and managed, 
sliould not yield as abundaniJy ns those in the Handwieh Lslands. 

In tlie Taris E.\hibilioii of 1900 a cuiic orushing mill Aias shown 
with three rollers 32 inches in diameter by 60 inches long. It is 
dii\en by a powerful engine tlirnugh triple gearing of 42 to 1, and 
S|H-eded to have a burface velocity of roHei’s of 15 feet 9 inches per 
minute. This mill is giiairaiitekl to crush thoiouglily and etH- 
ciontly fiuiu 230 b> 300 tons of canes in *24 hours. In Louisiana 
two mills, s(‘t ono behind the other, each Avith three roHera 32 
inches in diameter by 78 inches long, and diiven by one engine 
through gearing of 1,3 to 1, are siieeded to liiivt* a surface velocity 
of rollers of 2.3 feet 0 inches per minute (or 60 jxt cent, more than 
that of the French mill de-scrilied above), and they are r/Kcicutly 
cnishing 900 to 1200 tons of eunes in 24 houre. lu Australia, 
Dcmcrara, Cub.a, Java, and Peru dmiblt' crualnuff and ihaccratiim 
(first used on a commercial scale in Benu'rara l»y the hitc Hon. 

1 William llusseU) have been geneiallv adopted ; and in many 
I places, especially iu tho Sandwich Island.s, tripU crttshin<j (/.c., 

I |)assiiig tho canes through three consi'cative sets of rollers, in order 
to extiact everything ]H>ssiblo of extraction by presaurc) is em- 
ployed. In the south of S]iain, in some favoured spots where 
sugar-canos con bo giowu, they arc submitted even to lour Bucct«-< 
aive. crui^hinga. 

It has been found in practice advantageous to prepare the cauea 
for ci-ushiug iu the miiK as ahoA'o desciibcd, by lAassing them 
through a pair of prcjianiig rolls wliich are groovetf or hSlented 
itt such manner os tx> draw iu and tlatteu down the canes, no matter 
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in 'vvhich^'WAf they htc thrown or heaped upon the oane-caTiier, 
and thus propaw^ them for feeding the first mill of the sericis ; thus 
the work of cnishing i>» carriM on uniTilernipledly and without 
coiistAiit stoppages Ironi the mills choking, as is often the case 
when the feed is heavy and the eanes art* not ii»'epared. 

jVlthough it cannot Im* said that opy one sysl(*in of extraction ia 
the best for all places, yet the following considfialions arc of 
general application : — 

(rt) Whatever pressure<M^ hronght to bear upon it, the vegctahle 
or woody fibre of ernahed sng.'ir-eaiiea will hold and vetain/or the. 

a (pmntity of moisture equal to its own weight. 
YIeM from ^naotiee 1(5 iH*.r c'rnt. more tlwin its own w'oight ; 

cruBbtng, other words, 100 It* of the best ciiiahed inegass 

will consist of *17 '62 It* of fibre and 52*38 th of moisturC’'- that is, I 
water with sugar in solution, or 

(h) (^anes vary veiy much in ies|KK;t of the quality and also as 
to the (plant it.v of the juice they contain. The (piantity of the 
juice is the lest to which recourse must he had iii judging the 
enif’idM’V (»f (lie (extraction, whil(j tluj quality is the main factor 
to 1 m' taken into accoiint with regard to the results of subaequeut 
nmnuractme. ^ 

K(*r the ajiplieatioii of the foregoing considerations to practice, 
the subJoiniMl table bus lu^en pre}iui‘cd. It shows the gnaitest 
qinmtity of jui****. tliat may he ex]*ress(*d from canes, according to 
tin* dillcrcnt p!o])ortions of fibre they (.‘ontain. hut without cin- 
jiloying nuiceratir»n (»r imhi]*ition, to whic^h proccascs reference is 
made lU'realVir. 'I'lic ]H'rc(>nt!igcs are pei’ciudagcH of flu* original 
weight (^f th*- uiwrushcd canes. 
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Per 

Per 

P(*r 1 

Per 

INr 

i 

IVrceiitsigc of fibre ; 

Cent. 

C.eiit, 

Cent. 

Cent. 1 

i 

1 

Cent. 

<Vnt 

iu canes . . . ; 

IVreeutage of juh o 

10 

11 

12 

13 ' 

U 

15 

in canes . . . 

Percentage of juice 
r c t a i II 0 d i u 

00 

SO 

88 

87 

S6 

.s.") 

mcg.’i.‘(s .... 

Percentage ofiua.xi 

10 

; 31 


13 

! 

H 

15 

i 

luutu cvi»rc.ssioii . 

i 80 

78 

1 76 

! 71 

f’i 

1 70 

Perei'iitagc of In-sl 
average e^Jlr^^^ 


( 

i 

! 

! 

1 


1 

1 

sioii, in Jinieliee . 

P e 1 e e n i a go o f 
juice left in uie- 

79 

i 70-0 

j «v i’O 

1 

1 

7:P0 

I 

j tot* 

i 

G.S-.6 

i 

gas.s, in ]iia( lice . 

11 

; J2*i 

i 1;";2 

M-3 

! 1.V1 

1 i6-r. 
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Tlic lliitish (liiuma IMantcrs’ Ass(*c,ialion ajip(*int(’d a fiul»-C(*iii- 
mittee to icpori 1** llu' West India (^)nirnissioa on tins niaiml'a(*turc 
of sugar, v\lii* .^iliilcd Ilje lollowiiig 

With cancs c(*ntaining 12 pci cent, fibre the following |icr- 
C(?utages (.1 sugar arc exiracted from the oancs in the form of 
juice : - 


Single crushing .... 
Double cnmliing .... 
Double enushing with 12 % dilution 
Triple crushing w'ifh 10 7 dilution 
Diffusion with 2o % dilution 


76 per cent. 

8r, „ 

88 ,, 
tfO „ 


Tlipso results arc equivalent to 

66*88 % extraction for single crushing. 

74*80 % ,, ,, doublo cnishiiig. 

77*44% ,, ,, double, crushing wi til 

79*20 % ,, ,, triple 

82*72 X ,, ,, dilVusion with 


12 % dilution. 

10% „ 


To prevent the seiious loss of juice left in the inegaa.s by even 
^ tliC best doubhi and triple erushing, nioeeml ion or iiiil)il*ition w'as 
intrcKluced. Tin* megosa eoming from the first mill 
Jnacera^ saturated with steam and water, in weight equal 

ihuHtiA h(*,twoe.u 20 per cmt. and 30 per cent, and uj) to 
im Aio/rfOJi. IQ p(*r cent, of the original weight of the uncnished 
eaucp, Conse(iu«nny, after ‘the last crushing the mixture retained 
by the re.sidual megrtss wa.s not jitiee, as was the ease w'heu cnish- 
ingwas employed without maceration, but juice mixed with water ; 
and it was found that the loss in juiec w^as reduced by onedialf. 
A further saving of juice was sometimes ]ioasihle if tho market 
prices of sugar were such as to coni|)cusate for tho cost of evni*onit- 
iTjg an increased quantity of added water, hut a limit was irnposwl 
hy the fact that water might he. used in excess. Hence in the 
latest designs for large, factories it has heon pr(q>os('d that as much 
normal juice as can l*e extracted by double cnisliing only shall las 
treatjid Iw itself, and that the megass shall then he .soused wdth 
tw’i(.*c as much W’ater ns there is juice remaining in it ; after which, 
o}\ being stihjec.lcd to a third crushing, it will yield a degraded 
juice, w'hieh would also Iks treated by itself. It is found that in 


> fjymp, fit to i>a88 to 
the total amount of 


reducing tho juice of thoso two^ qualities to i 
the vacuum pans for cooking lo ciystals, 1 
evaporation fi*om the degrade juioo is about half that required 
from the normal juice proiluced (ty double cinshiug. * 

(ivemt iinproveiueiita have been mode in the meaiC? of feeding 
the mills with canes by doing away with liand labour and sub- 
stituting mechanical feeders or rakes, which by nieaiiH « 
of a sinqile steam-driven mechanism will rake the ^ 
euiicft from the cauo waggons on to tho eanc-earriers. 
lly tho adoption of this sy-stcyn in one large plantation 
in the West Indies, onishing iniwanls of 1200 tons of canes per day, 
the labour of sixty-four hands w’us dispensed with, and was thus, 
made available foi- eTn]*loyment in the fields. In Louisiana tlio 
use of ineehanieal fcedei-s is almost universal. 

With a \ie'wof safeguarding themselves iiom breakdowns caused 
by the inp(piality of feeding, or by ibo aetion of iiialieiouft perfiona 
introducing f(*reign f-nbstaiicea, such as crowbars, bolts, &c., among 
tho canes, and so into the mills, many planters liavo ado]>tcd 
so-called liydraulic attnchincnls, Hpi*li(‘d either to tho megass ixill 
or the lop" roll bearings. These aitaclmicuts, fii.st invented by 
.lereriiiah Howard, urul ih'seiibed in tho (-vituf^ Stitics J’atmt 
Journal in 1868, ai-e .Mm]*Ty hydraulic lams fitted into the sido 
or lop eai*s f>f the mill, and pres-Mug Hgainsl the .Mde or top 
brasses in siKjh a manner as to ntlow the side or top roll tonnnt- 
away fr<uu II*m oilier rolls, wliih* an neenniulaior. weighted to any 
desired extent, keeps a efin.slaul ]*re.''Siiie on each of the rums. 
An ohjee.tion to the top en]» inTMiigeinont 1% that if the volume or 
fi'cd is large enough to lilt the top i6ll* inmi the enne roll, it will 
MimuJlaiieoiisly lilt it fnmi ilie inegass roll, so that iJnvneguj-s will 
not be as well pressed iiR it ought to he ; and an objection to the 
side cap arrftng(*ni cut f»n the nn'gass roll h.s well ns lo the loj* enj* 
arrangement is, Hint in cjim* more canes are fed in at one end of Hie 
r(*ll.s1han at the other, the roll will be juished out fait her at one f nd 
than at the other ; and though it may tlius avoid a breakdown (*!’ 
tho r(*lK it is a]*1, in so doing, to br<‘ak the ends olf ihe teelli of the 
crown wiuel.s by pulling Ibem (*ut of line with one nnothi r. Tin* 
toggle-joint atUebment, which is an extnmely iugi nious way of 
attaining lln* same end as the* hydiaulic at t a eh lu cuts, is oj en to 
tin* .same objections. 

F.xtrauthui of earn* juice by ditl'iision (a proee&s more fully de- 
scribed under tlic ht*:ul of bectioot .‘^ugiir mannf'iu line; is iid(q>ted 
in a fow' ]4aiitatious in .lava and (’uba, in Louisirinn 
j and Um* Sandwich Isl.and.s, and in one or two faelmie.s 
I in Kgypt : hut liith(’rio, (‘\eep1 under (-xecjdioiud enn- ’I®'? ^ 
j ditions (as at A^-ka, in tlie Madras rHSideney. wlicre 
I the local price for sugar is tinee or four limes liie Li/iidon j>ii<e), it 
j W(*ni(l not ,se«*m lo otter any substantial nd vantage over double or 
triple crushing: With the latter sy^tim ]»raetieHlly os iniieli {*ugfir 
j is obtained from the eaiies ns by diilnsion, and the iesulting incga.ss 
I riiriiishcs, in a Avelbappointed faetiuY, sntlieient fuel lor the crop. 

' AVith dilfiisii*!!. liowever. in addition to the .si* let seienlifie rontiol 
I iie(M‘.s.sarv to .se(*ure the lieiKifils of tlie proee‘s, Inel- tJifit is, coal or 
•j w(*od — has t(» be. provided for the working oil' of 1 lie eio]>, fcinec ll:e 
j spent chips or slices from tho di1Vnper.s are u.'-(*]e.<-s f(*r this pinj e.^e ; 

I although it is tiue that in some ]*l:in1iitionfl the Fjirnt thijis have 
to a eel lain extent heeu Utilized as fuel by mixing tlicin with u 
portion of tho inolasKe.s, which otherwise would liave been told d 
converted into rum. The N‘st rrsulls Irnri extraction hy ditfusuu 
have been ohlniiied in .Ia\a, Avhere there is nn ahuudanee of elcai', 
good water; hut in the SandAvieh Islands, and in (hiha and 
Domerara, d illusion bus been iihaudom'd <m several well mount* cl 
estates and ie]*l.‘iecd by double and triple enishiiig ; and it is m t 
likely to be rosoited t('» again, ns tbe extra tost of working is net 
eonipensatod by tlic slight incrcaBC of sugar produced. In I.o\iiFiana 
ditlusion is .siiece.ssfully Avoiked on tw o or three large estates ; luit 
the general body of planters are shy of using it, although tjiere ia 
no lack of water, I lie Mississijq*) being near at band. 

[*arifi<'afit)U . — The sce(»nd o])euili(»n is tlie coagulation of the 
alhumen, and the separation of it Avith other impurities firm tho 
juice which lH*lda them iu Mispeu.shm or solution. The inriufut 
tho juice i.s expelled from tho cells of the rancs elumieal iiiveision 
eomiuencoB, .and the soiAtier it is .Mopped tlie better. This is 
efreoled hy tlwi addition of lime to ncntrnlize tlic free acid. As 
cold juice has a greater alliiiily for lime Ihnn hot juice, it is best 
to livat tho juice with lime wlien (old. This is easily done in 
liming or measuring tanks of knoAvu efqmcity, into which the juicer 
is nin from tho mill. The requisite rmoiint of milk of lime act ujp 
at 10’ BeauimS is then added. Cream of lime of 17® Beaiimd 
soinctiines used, hut the weaker Folution is preferable, since tho 
proper pi-oportion is mor«^ easily adjusted. In Demerara and other 
places the juieo is then heated under pressure up to 220® F. .t6 
2.60® F. for a fcAV moments, on its way lo a steam and juice sepa- 
• rator, where the steam due to Hie. supeihcatcd juice flaslies oil', 
and is either utilized for aiding tlie steam supnlird to ^ 
theiniiHiple cflTeot evapovat(*rs, or for heating coldtjuico 


on its way to the main heater^ or it is a]lowm to esca ])0 


Miff. 


into the atmosphere. The bojling juice is run down into mihaiding 
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taiikfi, where it cools, ftind at the same time the albumen, which 
has bebii suddenly co^ilated By momcntaiy eiri>o«ure lo liigh 
temperatUro, falls to the bottom the tank, carrying with it the 
vegetable and other matters whimi were in siisiMJuaion in the juice. 
After Toposing some time, the clear juice is Carefully decanted by 
means of a pliw fixed by a swivel joint to an outlet in the bottom 
of the tank, the upiHsr end of the pi[)e being always kept at the 
surface of the liquor by a float attached to it. Thus clear liquor 
alone is run off, and" the mud and cloudy liquor ut the bottom 
of the tank are left undisturbcc], and aiscliarged separate!}’' as 
required. 

In Australia a continuous juice. BciMiralor is generally used, and 
preferred to ordinary subsiding or tiltcring tanks. It is a cyliu- 
vessel about 6 feet deep, fitted with u conical 
iulcmBBMm abnut the same (Uqith. Such a vessel is 

ntor ^ made of a diameter which will give the 

cylindrical |>orUou sufficient capacily to liold the juice 
expressed from tlic caiic-mill in one hour. The hot liquor is con- 
ducted dowmwanls in a continuous steady stream by a central 
to eight lioHsoiital l>ranche.s, from wliicJi it issues into the sepa- 
lator at tlicdcvd of tlm junction ofc the eyliudriral and conical 
port.ioiis of tho vessel. Since the. sjicriiic ginvity of hot liquor is 
h^HS than that of cold lirpior, ^md since llui sj^ocific gravity of the 
scum and jiarticlcs of solid matter in suspension varies so sliglilly 
with the tcmpemtiiro that practically it remains constant, tlui hot 
liquor rises U) the top^f the vessel, and tho scums and jiartielos 
of solid matter in sus^ieqsipii separate themse.lvc.s from it and fall . 
to the bottom. Hy the moiie of admission tlie hot liquor at its | 
entry is (Kstrihuted over a large area relatively to its volume, and j 
while lids is necessarily elfeetod witli hut little disturlxinee to ! 
the contents of the vessel, a very slow vcfiicity is rn.surcd for the ; 
current of a3(‘ending juice. In a continuous" scparalor, of which | 
tho cylindrical jiortion measures IJl feet in rliameh-r and G fi’et 
deep (a suitable for treating a juice sujiply of 4000 to irkOO I 
gallons fier hour), the upward current will have, a velocity <ff about i 
I ineb per minute, and it is found that all the imjaiiitie.s hn\e. i 
thus ample time to separate themseUvs. The clear juico win ii it I 
arrives at tluj to]i iif the. separator Ihnvs slowly over fh»3 level edges ! 
of a cross canal and passes in a <’ontiiiuoiis stream to the wrvicc 
tanks of the Vvaporatiois or vaeinnn pan. The sltqiing sidt's of tho^j 
conical bottom can bo freed fiom tlie coating of Kcinn which forms i 
upon them every two or three houis by two rotatory serapers. * 
formed of L-iroiis, wliieli can he slowly tuiii<*d by an aUeudaiit by i 
means of a central sliaft provided with ii suitaljle hundle. Tlie 
seuma then settle douii to the bottom of tho cone, vhcnecilicy : 
arc run oft’ to the scum tank. Keen twenty -four hours or so tin* j 
flow of juice may he conveniently sUqq^cd, and, after all the im- i 
purities have subsided, tlie eniienm.umhent clear liquor may he 1 
dcc.antcd by a eoek placed at the side of Iho r-oiie for the purpose, j 
and till! vessel may he washed out. The.se sep<irator.s anj carefully j 
protected by non -conducting ei-ment and wood lagging, ami a?e i 
closed at the top to prevent loss of heat ; and they vrill run for many \ 
hoiira without ivquiring to ho changed, the duration of the run 
di’pciidiiig on the quality of the liquor tn-ated and aimnint of 
impurities therein. Smaller separators of the sumo eoirsliuclion arc 
used for the treatment of synip. 

Ill Cuba, Martinique, Peru, and cl.^jewherv tlie olibfasliioncd 
double-bottomed defecator is used, into which the juict.* is run 
. direct, and there limed and lieated. ''rhis dcfecat-or is 
”■ hornispherieal copper bottom, placed in 
MtomM outer cast-iron casing, which forms a steam jacket, 
atmaton. fitted with a cylindrical curb or breast above 

the bottom. If doublc-bottomcd dAfccdlor.s arc used in sufficient 
number to allow an hour and a half to two hours fur making eaeli 
defecation, and if they ai*o of a size whieh {XTinits any one of them 
to bo filled up by the canc-mill Avitli juice in ten to twohe I 
minutes, they will make as iHu fect a defeciitioii as is obtainable by 
any known system; but tlioir employment involves tlie expeu- 
dituro of innoli high-pressure .steam (as exhaust steam will not heat 
the juice quickly enough through i.lie small suifiieo of the' heini- 
apherical innor bottom), and also the usu^ of filter prossc.s for trcal- 
ing the scums. A great deal of skilled siqierin^’mleuce i.s ul.^^o 
required, and first cost is coinjiaratively laige. When a sulficicnt 
number are not available for a two hours’ defeealion, it is the 
practice in some factories to .skim olT the scums that rise to the 
top, and then boil up tlie juice for a few minutes and skim again, 
and, after repeating tho operation once or twice, to run off the juico 
to ecparaiora or siibaidei-s of any of the kinds previou-sly described. 
In Java and Mauritius, where veiy clean canes are grown, 
double-bottomed defecators arc generally used, and to them/ 
}icrhaijs as much os to the quality of tho can< s, may be attributed 
tho very strong, fine sugars made in those islands. They arc a,\m 
^mplt^ed in Egypt, beuig remuauta of the plant used in tlic days 
when tho juice |)assed through Iwne-black before going to tlio 
evaporatoro' 

A modiflcatlon of tile system of double -bottom dcfecotora has 
lately been intftk|uocd with considerable success in St Domingo 


and in Cuba, by which a continuous aiid steady dis^aif e of clear 
defecated juico is obtained on the one hand, and on the other a 
comparatively hard dry <jako of scum or cachaxa, and ^ 
without the use of filter presses. These reoults are 
brought about by adding to tho cold juice as it comes 
from the mill the projK’r pr^ixjplion of milk of Htne 
setup at 8* 15., and then aelivuriiig the limed juioo in a constant 
steady ati-eain as near the IMtoni of the defecator as possihle ; it 
is thus brought into immediate coiituclfwith the hcamig surface, 
and heated once for all before it ascends, with the result of avoid- 
ing the disturbance caused in the oi'dinary defecator by ^jouriiig 
cold juice from above on ti» the surfacre of tlic heated juice, ainl so 
cstahlisliiug down-currents of cold juice and up-eurreiits of liot 
juicM». In the centre of the defecator an ojam-topped cylindrical 
vessel is ]>laccd, with its bottom about G inrhc.s above the bottom 
of the deflator and its trip aliout 12 inches below tlic top of 
the defecator. In this vessel is placed the shoit leg of a diaw- 
oir syjihon, n:ac‘hing to ueurly the bottom. The action of the 
iiiotlerate lieal, 210' P., mi the limed juice cau.si*» the albunnn in 
it lo coagulate; this lisiiig to the suifacc colleels the cftcluizas, 
which form and Host thereon. Tlie clear juice in the meantime 
flows over the edge of the cvlindrii’al veH.sel without dlRturbance 
and lind.s its way out by iJie sliort leg of the syphon, and bo pasaas 
to the canal for collecting the defecated jutic. The admission of 
steam inu.^t bo regulated with the greatest nicely, s«) as to maintain 
an equable tempcnitiirc. 20.*S'' to 210"' P., hot enough to act u|Mm 
the. ulbumeii and yet not ciumgb lo cause ebullition or dislvirbanee 
iij the juice, and so pri'Vdit a projicr separation of the caehaxius, 
'J’liis is attained by the .iid of a etqqicr pipe, J inche.s in diameter^ 
Avliich follows the eurve of the hcmispljencal botloni, and is fitted 
from one side to the other (‘f the ilelceator ; one end is entirely 
closed, and the other is connct;led by a snmil ]»ipi' to a .shallow 
ciivular vessel ollt^^ide the detr-eator, e<»vered with an indianibl'ei 
diaphmgm, to the centre of whieh is iittaehrd a ligln lod aetiuiling 
a steam ibroltlc-viilve. and eapablo of }>eing adjusted as to length, 
&e.. The eo]‘]»er pipe and (ireular Missel aic filled with coM water, 
w'hich <m bec<»niiiig beatnl by the BiiiToiuiding juiec expands, and 
HO foices up the iiidianibber diajdiragm and shuts olf the steam. 
Jly adjusting the length of tluj cwuneetiiig roil and the aimaait of 
water in Ike vessel, the amount of hteam admitted can )>e regulated 
to a nicety. To in.ake this apparatus more pi'rfiM tly autoiuntie, an 
airangeiuent for cuuliniiallv adding to and mixing with the jiiiec 
llic jiroper proportion »»f unlk f-f hint* has been adapted to it ; and 
altlmugli it may be objeefed iliat oiiee the propciitii.u 1ms bi'cn 
dctemiiiied no allfiwnnee m made, for I lie \ariation in the. quality 
of the juice eoniing fruin tlic mill owing lo tlKM’analions that 1111 /) 
occur in tlie cams feil iiit<» the mills, it is obviously as frosy to 
'v.ary the propoitiou with the automatic anangeuieut fiorn time to 
time as it is lo vary ii in larh M'piii.ile ilcfecation, if the niuii in 
cbargowill take the tiouhle lu do mi. v.hieh be very hi idom d')e.s 
with the ordiuuiy deh-iTitors, sati^^viug himself with testing the 
juice once or twice in a watch. 3'bc wuiiik lormiug on tJic toj» 
of the coiiiiniious defecator become so liard and dry tb.at they 
have t(i be removed fiom time to time vviili a sjx'eijilly const meted 
irustiument like a flat spade with three flat pif»ngs lu front. These 
bouins are not worlli p.a.ssing throiigli tli»' filter pic.-ses, and arc aent 
to the fields diiect iiiauurc. 

Tho scums .scpiiatcd from the juice by ordinary detVcati»>n 
entangle and eanv away with them a eeitain nmonnl ot the juice 
with its contained .sacchM line. In some faeloiies they « . 

arc collected in suitable t.anks, and steam i.s].lowii into tvaiment 
them, whieh fuither e.ofigulab'S the allaimimais jifir- 
Ih’les. Tln*ac in Uieir upward pas.sagc to the t<q>, whtro 
they float, free tlicnHelve.s fnau the juiec, whieh they leave helow 
lliein cornjiiiral.ively clear. The juice is lin n diawn oH* and puin]»e‘J 
up to one of the duuhl('-l>olloiiicd dcfecutois mid redefeeated, or, 
where juiec dicaters have been used instead of defecntois, tlicneuTua 
from the. .siqniratvws or suiisldcis ;oe beuted and forced tbrough 
filtci- presses, the juice expressed going to the evanorators and thcT 
scum cakes fmi.jcd in the lilU-r j)re.s.M s ti» llic licld.'* fts mumirc. 

lu difliision plani.s the milk of hiiic is added, in ]U’<hk,t propor- 
tion, in the cells of the ililfusioii battery, and the chips or .slices 
IhumMelves act as a mechanical filter f<*r the juice ; while in the 
Sttiidw'ich l.slauds coral-sand fllleis h.’ive been einjfloycd for some 
voai-a, ill addition to the chii»a, to five the juice from impurities 
lieM in ine< luiiiiioil siispcnsion. In Gcniiany veiy similar liltciH 
have also been used, [K-prl -quartz ginvcl taking the i»lac.c of coral 
Sitnd, which it closely re.semblcs. In Mexico filters lilled with dry 
powdend megass havo been found vei’V (.tticicut for removing the 
largo quantity of impurities coutained in the juice cxpitsscd from 
the v«»ry vigoVoiis but rank canes grown in that Avundcrfully fortllo 
country, but unless conslant cure is taken in managing them, and 
in changing them at tlie ]»roper tirni', thej-c Is gicat risk of invorsion 
taking place, with comseipicut loss of .Migar. 

After the juice lias hveu defecated or purified by any of the 
means above mentioned it is sent to tbo evat orating upparatuB. 
hcreioafte|^. dcscrilKrd, where it is conccnlraied to 26"* or 28“ 


ot the 
scums. 
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Boanm^, (intl !r tlien conducied in a continuous slicain either 
into the service tanks of the vacuum pan, if dark sugars arc 
required, or, if u better colour is wautcil, ‘into clurirtcrs. The 
latter aw circular or r«irtfin>?ulur v»-Hsels, holding from 000 to 1500 
gallons each, according to the capacity of the factory, and fitted 
with steam coils at the bottom and ^kimming tioughs at the top. 
In them the symp is tpihrkly hroiight up to the boil and skimmed 
for about live minutea, when it is run off to tin* servic'c tanks of 
the vacuum pans. The •heat at which tlus symp laiils in the 
clArifioi*s, 2‘20^ F., has the jaoperty of separiitliig a great deal of 
the gum still remaining in it. and thus i-lean.sing the solution i»f 
sugar and watei\for crystallization in the vacuum pans; and if 
after skimming the syrup is nm into separators or subsidei’s of 
any description, and allowed to settle down and cool before being 
drawn into the vacuum pan foi crystallization, this cleansing 

S rocess will be more thoiough, and the ipiality (»f llie final pro- 
uct will be improved. Wlietlier the iiiiprovemeiit will be profit- 
able or not to the planter or inamilhctiirer di‘.jKmds on the rnaiket 
for the sugar, and on the conditions t>r Ibreign tjuill's, wliitli arc 
not infmpienlly hostile, 

EiufMfratjnv uf tke Jairt'. to The. third <»pcration is the 

coneentralion of the apnroximatcly puie, but thin and watery, 
juice to syriiji jtoint, by driving oH a portioimf the water in vapour 
through some syst«‘m of ln*.'iting and ev.iiMiiation. Since* on an 
average 70 )mm‘ cent, by mea.sureiuent of the imnnal <lefecatod eanc 
juuje hjis to be evaporated in onler to leduee it to syrup ready for 
final cuiicentratiou and crv-stullization ill the vacuum ])an, and 
since to attain the same end as much us 90 to 9a per cent, of the 
volume of mixed jui'-cs has to be evaporated, wlnii imiceration or 
imhihition i.s employed, it is clear that s<mic more ecomtuiicaltuode 
<»f evaporation is necessary in laige estates than tin* open liie 
butUTics still common in llaibados ami some of the AVest Indian 
islands, and in small haciendas in (central America and lha/il, 
hut seldom seen else\\lii*rc. With open lire butleries for inakiiig 
the syrup, which was afterwards fiiii.she<l in the Mieuum pan. vciy 
good sugar wa.s jivodiiced, hut at a cost that would be ruinous in 
to-day’s markets. 

In tbo best days of the so called Jamaica Trains in Demeraia, 
thrcc-ipiarUTS of a ton of coal in addition to the uicgass was burned 
]»«*r ton of sugar marie, and with tliis tor many years planters were 
content, liocause they poiiiterl to the fact that in the ceult.il 
factont?s, then working in Maitinupu* and tluadcloupr with charcoal 
filters and trijile etfcr^l ev(iporali(Ui, 750 kilos of i;o<il in urlditnm 
to the moga8.s were consumed to make*' 1000 kilos of sugar. All 
this has now been changed. It is un*|nestioiiabl\ belter and easier 
to cvaiwate. in rtu’uo than in an oj>eii pan, and with a b' tter 
nystciii of firing, a nioro liberal ])iovision of steam geueralors, and 
multiple effect i*vii[iorator.s of improved c«m.stiuetior, a far larger 
yield of .sugar is obtained from the juice than wa.s ]»ossihle of 
atUinmerit in those day.s, and tlie niega.ss often suffits'S as fur l for 
the ci'op. 

The imilliplo etlcet evaporator, originally invented and con- 
structed by Norbei Vo Kllleux in New Orleans in has uiidei- 

goiio many ch.aiiges in design and eonsl ruction sinco 
that year. The growing rleiiuiml Im UiLs system of 
* evaporation for application in many oilier iiidiistrie.s 

besides that of sugar has bi ought to tlui front a large 
numhei of inventors. Forgr-tful or ignorant of the 
great princi]ile aiiiiouuced and established by Hilleux, they have, 
mostly devoted their energies and iiigennily to contriving all sorts 
of C‘om]»lieatt*d arrangemtMits to givr* tru; juice tlic density lecjuired, 
by pussing and repassing it over the heating surface of the up|Miratus, 
the saving of a few square feet of whicli w’ould Heem to have been 
their nuiin object. In .some iii.stam*«*.s the result lias been an 
additional and unneceaaaiy expenditure of liigh-pres.sure steam, 
and ill all the well-known fcict---of the highest importance in this 
connexion -apjiears to have been disreganlcd, that the .sliorter 
the time the juice is exj)o.scd to lieat the less inver-sion will take 
"jiilaco in it, and therefore the less will he the lo.ss of sugar. Hut 
this eonipetitiun among iuvi'iitors, whatever the incentive, has 
not been without Uniefit, becaiiso to-diiy, bv means of very 
simple improveniouls iu details, sncli a.s tlie adilition of circulators 
and increased area of connexions, W'hat may be. taken to be the 
standard tyjre of multiple effect evajxu’alor (that is to say, vertical 
vacuum |kuis fitted with vertir*al luiating tubes, through wliicli 
liasscR the liipior to Imj treated, and outside of which the sttjam 
or vapour circulates) cvap<»rat<*8 nearly double the quantity of 
water jasr sipiare foot of heating surface per hour which was 
cvaporab‘d by apparatus in use so recently as 1885 — and this 
without any inercase in the steam pressure. TJiat evaporation 
in voi'uo, in a multiple effect evaporator, is odvanUgeouji by reason 
of the increased amount of sugar olituiiied from a given quantity 
of juice, and by rofi.*imi of eooiioinv of fuel, there is no doubt, but 
whether .^uch an ajiparatus shoiihl be of double, triple, qtuidniplo, 
nr quintuple eflcct will depend very much on the amount of juice 
to bo treated per day, and the cost of fuel. Thus, supposing 
that 1000 !b of coal were required to work ^ single vuwuni ]iaTi, 


evaporating ^y, dOOO Ih of watiw in a given time, then SOO Ib of 
coal would be tiiqittred for a doumo effect aptwratus to do. the same 
work, tb for a triple effect^ 25(|for a quadruple ofibet^ and 200 tb , 
fur a quiuiuple effect. In some (laces where cool coste 60s. a ton, 
and wlierc steam is* raised by coal, us in a bcetroof factory, it. 
might pay to adopt a quintuple efiect apjiaratoB, but on a cane 
sugar estate, where the steam n<H;essai‘y for the evaporator is raised 
by burning the megaas as fuel, and is liittt used in the engini's work- 
ing the mills, the exhaust alone ]ms6ing to^the evaporator, tliore 
would b*' very little, if any, advantage in employing a ijiuidi'uplo 
effect iiLstcud of a triple eflcct, and pKwtically none at all in having 
a quintuple effect apparatus, for the interest and sinking fund on 
the cxtni coat would moie than counterbalance the saving in fuck 
AVitli the juice, of some canes considerable diJficulty is encountered 
. in keeping the heating surfaces of the evaporators clean and free 
from iiieriistations. and cleaning liy the use of acid has to be 
resorted to. In places where w'ork is carried on and night 
throughout the week, the stiindiiid type of cvaiioralkpir lends itself 
more readily to cJeiuiing operations than any otln^r. ikj&i obvimisly 
easier to brush out and clean vertical tubes oi>en at both ends, and 
about C ri*ct long, tin whiclathe si*!ih< has already been loosciit'd 
by tile aid of boiling with dilute miiriutic aeid or a weak solution 
of c‘,ausik‘ soda in water, than it is U) clean either tlic inside, or tin; 
outside of hori/ontal tubes iiiorc than double tlie length. This 
cmisidcriAlioii should he carefully rcmeinbered in the future by tin*, 
planter who may require an eviiporator ayd by the engineer who 
may he called upon to design or cunatrjicj; il^ and more especially 
bj’^ a constructor without practical cxpcrienco of the ^^ol•king of his 
coiislnictions. * 

(^otuYiifndioH. and CnfstnUizaiion , — The defi'Ciited r-ain*. juii-c, 
having lost about 70 })cr cent, of its bulk by evaporation in tlm 
multiple elfect evaporator, is now syrup, and leadv to eiilcr the 
\aeuiim }nm for lurllnr conceiiLration and c*ry8talli/atioii. In 4 a 
]»ateiit (No. 3007, 181*2) giantcd to K. C. Tlouard it i.s 
stated, among otiicr things, that water <lis.solves the • 

most 11 11 er> .still li/able in picl»Teni*e to that which is 
most el y.stalh /.able, sugar, “and the juitcnloe speaks of 
‘ a di.sciiverv 1 lm\(‘ made thal no solution iin less highly concon- 
Craled of sugar in uata* cun >\ it bout nialeiial injury (o its eoloui- 
^ing and iTy.stalli/ing powi-r, or to both, be oK|x)Scd to its boiling 
lemperaluio dui'ing the j»eiiod rtipiircd to eva]>oiutc such : olutiou 
to the <*r>atalli/ing point." He .staled that "lit liad made a 
magm:i ul sugar and watxi at atinospherio tempe.iature, and healed 
the .-wiim* to 100' or 200' J’. in a v\at<‘r or stuim bath, and then 
added iiiore stugar ora thinner ncigiua, and the whole being then 
in a stale of impel feet (luidii\, but .so ns to close readily b' iiind 
tile stirirr, was filled into mouldy and purged " (di. lined).' “f do 

iiirther deel.iie. " he added, “ihat altliough in the appiieation ol 
hi'ul to the. leiiiiing of sug.'ir in my said invention or pioee.ss I 
haie .slated and mentioned the tenqioratuie of about 200' K. 
scale as tlie beat jno.si jnoper to be* used and <tp]ilied in order to 
.secure and preserve the colour and crystallizahility of the sugai.s, 
and mo.«^t cunily to be obtained willi precision tind iiiiilbimity by 
means of t he. water bath and sleam b'^tii, yet when ciiviimslances 
or clioiec may render the same desiiable 1 do make use of highcT 
temporal ure.s, alt.liougli le.«a beneficial." Howanl at any mte saw 
clearly wli.at was one of the indispensublc rcqiiiHito.s for the econo- 
mieal manulaeture. of tine crystal sugar of good colour--Uic treat- 
nieiit of H.icch.iriiu* solutions at tcmpcratuits veiy considerably 
lower than 212'* K., vjiich ia the temperature of water boiling 
at normal atinospherio pressure, Nor was ho long iii }Uovi(ling 
means for seoumig those, lower t cm ]»era lures. His ]iateiit (No. 

3754 of 1813; dcHiuibcs the chesed vacuum pan and tho air pump 
with condenser for steam by injection, tho use. of u thcimometer 
immorscfJ in the solution in the pan. and a method of ascertaining 
the density of tho solution with a proof stick, and by obseivations 
of the tempemture at which, while fluid mid not containing grain, 
it could be kejit boiling under difleront pressures shown by a 
vacuum gauge. A table ia also given of boiling points from 115* 
F. to 175* F., corresponding to decimal part.s of an inch of mercury 
of tho vacuum gauge. Since Howard published his kiveutiou tho 
vacuum [>an has been greatly inijiroved and altered in shape Snd 
power, and esiiecially of recent years, and the advantages of conccii- 
Uaiing invcLcuo having been uckiiow lodged, tho system has been 
adopted in many other industries, and ciowds of inventors have 
turned their attention to the principle. In endeavouring to mak>$ 
a liau of less nower do as much and as good work as one of j^reater 
power, they nave imagined, many ingenious mechanical tpnttriy- 
iinccs, such a.s currents produei'.d mechanically to promote evoca- 
tion and crystal lization, feeding the ]>aii from many points in onicr 
to spread tho feed eqilallv throughout the mass of stwr hdng 
cooked, and so on. All ttieir endeavours have obtained at best 
but a doubtihl success, (hr tltey have, overlooked the fact, that tp 
evaporate a given weight of water from the syrup in a vacuurii 
pan at least an equal weight (or in practice about 15 per cent, 
more) of steam must b^ condonsefd, and the first cost of mecbail^ioal 
agitators, together with the expenditure they involve motive 
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'a^ mointonanjiie, Tmist bA.pitt the ' slight siiviug in 

the beatiirg surtaoo cft’ected by fceir employment On thjn other 
^ hand, the advocates of admittinJI the feed into a vsciiimi imhi in 
many mihtlfco streamis, appeal rather io the jgnoront and incom- 
petent sttgar-boiler than to a man who, knowing liis business 
thoroi^hly, will boil 150 tops of hot raw sugar in a pan in a few 
liours, feeding it through a single pipe and valve 10 inches in 
diameter. Nevertheless it has been found in proetiM, when syruiis 
with ,low' quotient of purity and high quotient of impurity are 
lifting treated, injecting the feed at a number of diflereni jwiints 
in the jwin does reduce the tilrte rocinircd to boil the pan, thougli 
of no practical advantage with syrups of high quotient of piuity 
and free from the viscosity Avliicli impedes circulation and tlicre- 
•fojnc quick boiling. Watt, when he inv<*ntcd the steam engine, 
laid down the priuciples on which it is based, and they jiold good* 
to the present day. So also the principles laid down” by Howard 
with vcspiejwf'to the vacuum x^^in hoM good to-day: larger jMins 
have been and their heating surface has been'' increased, but 
it has boch'lbnnd by practice now, a.s it was found then, that aii 
ordinary woryn pr coil 1 inches in (yarneter and 50 feet long will 
he far more efficient jasr square foot of surhnic than a similar coil 
100 feet long. Tlins the. most cHiciont vacxmm jiaiis of the present 
day are those w'hich have thefr coils s(i arranged that no jiortion 
of thoTu exceeds .*>0 or 00 feet in length ; with such c<»ilK, and a 
sullicient annular space, in the pan free, liom oh.sti*uctioii, in order 
to allow a natural do^^lT-e.urreut uf the conking mass, whil« an up- 
cuiTont all round is also*nafurally ]>ro(luced by the action of the 
heated warms or coils, rapid evajioriition and CJ'y‘»tanization can 
he nhtairred, without any mechanical adjuncts to require attention 
or afford exnu.se. for negligence. 

The choice of the size of the cry.stnU to he juodneed in a given 
pan ficpcnds upon the market for wliich they arc inUMidctl. It is 
of com sc [)rcsu]»poscd that the juice lias bc*‘ii jiropcrly defecated, 
because ivithout this no amount of skill and kuowh*dgo iiijcookiiig 
in the pan will avail ; the sugar resulting nuisf In' bail, iiilier in 
colour or fp’ain, or botli, and certainly in i»olari/ing power. If a 
very large linn grain like .sugar candy is requinsl tlu' syrup wlien 
first brought into the pan must be of low densitv, say 20 to 21“ 
Ilcauniy, but if a smaller grain be wanted it c.an easily bo obtained 
from synip of 27'’ to 2J:i‘' IJoaunui. On some plantations maKiug'* 
sugar lor particular inarket-s and use in rcfineiies it is the cu.slom 
to make only om* class of sugar, V»y boiling the molasses }irt»du' cd 
hy tlic purging of one strike with tiic sugar in tlie next striki'. 
Oil other estates the, second sugars, or sugars ]iro(biccd from boil 
iiig niola.ssos alone, arc not purged todryiU'Hs, liulwbcn .suflicienlly 
separated from tlicir mollicr-liquor arc rnixcrl with the defecated 
jmec, tfierehy inercaaing its saceharino viehiics.s. and after Iwing 
converted into syrup in the usual nuiuncr are treated in the vaeiimn 
pan as first .sugans. which in fiutt they really are. 

In Certain districts, not.ably in the Straits Settlements, syni]» is 
prepared ;is deft(*ribcd above for crystallization in a vaeiumi pan, 
fmt iu.stcad of being cooked in rnru it is slowly boiled up in open 
<loublo-bottoni pans. Tlicsc jiiins arc Bometimes heated by boiling 
oil, with the idea that under .such conditions the sugar which is 
kept stuTpd all the time a.s it thickens cannot be burnt or ear.i- 
melized ; but the fuinie object can be attained more ecoiuuuically 
with steam of a given pre.ssure by utilizing ibs latent heat. The 
Biignr thus jiuxluced, by coii.slant stiiring and evaporation almost 
to dryness, forms a sjiceifts of small-grained concrcfc. It is ealh'd 

Ba.sKct Sugar,” and inect.H with a brisk sale, at renuuierjitivo 
jiricca, among the (Ihineso coolies ; and as the sugar a.s soon a.s 
cooled is iwXed ready for market., -wifliout lo.siiig any weight by 
draining, this branch of sugar-making is a most lucrative one 
wherever there is sufficient local demand. Very similar kind.s of 
sugar am also produced fbr local consunijition in Central America 
and in Mc-^ico, under the names of “ Panda” and “ Chaiicac-*,” 
but in those countries the sugar is generally l»oilcd in pans x>laeed 
over special firc-plocca, and the factorie.s making it are on a coni- 
Xiaratively small scale, wherci^ in the Slmits Setllements the 
** Basket Sugar” racturicB arc of consideiahlc imxiortance, and aie 
fitted with the most approved machinery. 

Cu.rii{(f or l^eparaihm of Cryslah for thr .l/«r/W.~Tlm crystah 
lized sugar from the vacuum pan has now to Ik? stqiaratc<l fwmi the 
molasses or mother -liquor surrouinlinp; the crystals. In sonic 

E arts of Mexico and Central America this .sepaiutioii is still effected 
y running the sugar into conical moulds, and placing on the top 
a layer of moist cf^ or earth which has Iwen kneaded in a mill 
into a stiff j^te. Tnc moisture from the clay, jKiiirolatiiig through 
, the mass of sugar, Washes away Iho atlhcring molasses and leaves 
the crystals comparatively fVee and clear. It may be ntded that 
sugar that will not purge easily and freely with clay will not purge 
oaaily and freely in centrifugals. But for all practical purposes 
tb^rsystem of claying sugar is a thing of the post, and the bulk of 
tlie sugar of commerce is now purgM in centrifugals, as indeed 
it hi^i been many years. The reason is obvious. The claying 
' system involved tlie expense of laige curing houses and the em- 
ployment of .many hfthd^ and forty days at least were required for 


completing the operation and making the sugar fit for the market, 
whereas with centrifugals sugar cooked to-day can go to market 
to-moriw, and the lalwur employed is reduci>a to a minimum. 

When Cuba was th** chief sugar-prodttelng country making clayed 
sugars, it was the custom (foBowed in refinmes, and found 
advantageous in general juacflcc) to discharge the strike of crystal- 
lized sugar fi-om llic vacuum pun into a receiver heated Indow hy 
steam, and to stir the mass for a certaiiatime, and then distrihutft 
it into the moulds in which it was afterwaids clayed. ArVhen 
ccnirifugals wero adopted for purging tb<* whole crop (they had 
long been used for curing the sticond or third sugars), the system 
then obtaining of running the sugar into waggons or coolers, wliich 
was necessary for the second and third siigans <?ook«*d only to 
sti-ing j»oint, ivas continued, but latterly ‘‘ crystallization in 
movement,’' a development of the system which existed in re- 
fiiicrii^ and in Cuba forty years ago oi* more, has como into general 
use, and with great advantage, especially where jiroprietors havts 
been able t<> erect appropriate buildiugs and machinery f’orcanying 
ont the systfmi eirieiently. The vacuum ]Hin is erected at a ht-iglit 
which command.^ the. crystallizers, each of which will, fis in days 
gone by in ('uha, hold the contents of the pan, and tl»e.scj in their 
turn aie set high enough to allow the charge to fall into the feeding- 
trough of the eeritrifiigalH, thus obviiiting the necesBity of any 
labour to remove the raw sugar from the lime it leaves the. vacuniri 
j»an to the time it falls into the fcntrifiig.als. Kor thi.s reason 
alone, and without taking into coiisiderntum any iucrease iri the 
yield of sugar brought about by “ crystallization in movement,'' 
the system is worthy of adojitioii iii all sugar factories making 
crystal sugar. 

”Tho ciy-stallizers .are long, horizontal, eylindiical or semi-cylin- 
drieiil vessels, fitted with a strong liorizontal shaft running from 
cud to end, which is kept slowly rcvnlving. The .Mhaft 
carries aims and blades fixed in such a manner that 
the lua-Ms of sugar is fjuiftly but Ihoi-ouglily moved, 
while at the same time a gentle but huslaiiu'd cva]H>rfttion is pro- 
dueed by the continuous exjiosnre. of sueceK-rive porli<*UB of the 
mass to the action of the atnioHi»lu re. Thus also the crystals 
abcady formed come in ronta»;t with fresh mother-liquor, and so 
g«> on udibng to tlieir size. Some crystallizers arc made entirely 
cyliiidricaT, and are coniieeled to the ef»Tidcn.ser of the vaanim y»an ; 
ill onler to in.aintain a fiavtisl vaemim in tliem, some arc fitted with 
! cold water ]iipi’s to cool them, and witli steam pipes to heat them, 

! and Mine* are left nj*en la the atumspherc at the toj>. But the 
j efficiency of all de|Kn<ls on the prorrss of almost iijfi]»creeptiblfi 
'• yet coniinuoiis evapomtion ami the niciluHlicsl addition of synip, 
and not on the i(iu-)syiK‘rasio.s of the exjnn’ts who manage them ; 
and there i.s no doubt that in laigo oomniercial pro»*esses of manu- 
fheture, tho simph-r the appandii'i used for obtaining a dcsiied 
re.snlt, and ibc more easily it is niulerstood, the better it will bn 
for tlie m.aiiufaeturcr. The sugar made fioni the first sj-rups does 
j not mpiiie a crystallizer in movement to prepare it for jiurging in 
j the. centrirugals, but it is convenient to run the .sti'ike into iho 
crystallizer, and so empty tiie pan at once and leave it ready to 
commence another strike, while the second .‘<ugais will be bcttei for 
I twenty-four boui'.s’ st in ing imd the third siigius fm- forty-eiglit hours* 

! .sfirring before, going to tlie centrifugal a. To drive thcKc Triachiiics 
olectrieity has been nx>pliod, wilh indifferent bucccbs, but they 
have been very effieieufly driven, c*.ach indcjiendently of the 
others in the set, hy means of a uiodiJic.dimi c>f a Tclton wheel, 
supplied with water undc“r pressure from a puinjilng engine. A 
com para lively small stream Rtrikea the wheel with a jwessure 
ecpiivalcnt to a gre.it litMd, s.iy IJOO feet, and as tho quantity of 
water and number of jets striking tho wheel can be regulated with 
the gmiiest ease and nicety, each machine can without danger bo 
quickly brought ii]> to its full s]»eed wlien jiurging high-(das3 
sugars, or alhuvod to run slowly wln n purging low-class sugars, 
until the heav\\ giiniiny molasses have, been expelled ; and it can 
then be bioimht up to its full .speed fiw finally dryinfj the .<iugar in 
the basket, a bnoii wlii^ li all predical sugar maktu's will appreciate. 
The water forced by the force-pump against the Pelt on wdieels 
returns by a waate-inpu to the tank, from which Iho ibrco-]mn)p 
takes it again. 

Beetroot Sugar -Manufacture. 

Al)oiit 1760 the Berlin apothecary Marggra IT obtained 
in his lalx»ratory, by means of alcohol, 6*2 per cent, of 
.sugar from a white variety of hcot and 4*5 jier cent, from 
a red variety. At tlie present tlay, thanks to tho careful 
study of many ye.ars, tho improvements of cultivation, tho 
careful selection of seed, and suitable manuring, especially 
with nitrate of sodfib the average l^cet worked up contains 
7 per cent, of fibre and 93 ^ler cent of juice, and yields 
in (Sermany 12*79 per cent, and in France 11*6 per cent 
of its w^ght in su|$ar. In Great Britain the experimouts 
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in the cialtivation of sugar boots on Lord Den high's est^itcs 
at Newnham IWdox, in Warwickshire, in 1900, j>io'UuctHl 
excellent reaults, both in resiMict of the weight of the 
beets per aero and of the saeebiirine value and purity of 
the juice. The average weight j»er aero was over 251 
tons, and the mean percentage of pure sugar in the juice 
exceeded 15^. The roots woie grow n uiuUt exactly the 
same cultivation and conditions as a crop of mangel 
wurzol — that is to sjiy, they ha<i the ordinary cultivation 
and manuring of the usual root (*roi»s. Tlio weight j)er 
acre, the saccharine contents of the juice, and the quotient 
of purity compani favourably with the best results obtained 
in Germany or France, and with those described in the 
ninth edition of the Enoyclojm^dta Jiritanniva^ vol. i. 
j>. 3<S*2, as achieved by tluj Suffolk farmers, who between 
1808 and 1872 .supplied Mr Duncan's bt‘etro<-»t sugar 
fa<‘torv at Lavenham ; for the weight of tluir roots rarely 
rcMohcd 15 tori.s per acre, and the ]»cvccntagc of sugar 
in tin* juice appears to have varied Iwtw’ceii 10 and 12. 
On the best equipped and most skilfully inauagcd cane 
sugar estates, when? the <iimate is favourable for luaiuring 
the cane, a similar return is obtained. Therefore, roughly 
sjn'aking, one ton of beetroot may be considered to-day as 
of the same value as one ton of canes ; the value of the 
refuse chips in one case, as bxsl Jfor cattle, Iwing put 
against the value i)f the refuse megass, as fuel, in the 
other. Before beetroot liad been brought to its pre.sent 
state of perfection, and while the factories for its niani]»u- 
latiou wore worked with hydraulic presses for squeezing 
the juice out of the pnlj) ]iroduccd in tlu? rapories, the 
rane sugar jdaiiter in the We.st Indies eouhl easily hold 
his owMi, notwithstanding the artilitial couqMiitiufi created 
and mJMntainc<l by sugar bounties. But now' that .so 
great a degree of iH.‘rfeetion in the cultivatitm of the 
roots and their sulmspient inani])U^ition has been reached, 
and has been supjilenumtcd with Gu\crnmeut .subsidie.s, 
a most serioii.^ crisis has come about, and it remains to 
bo seen wiiether the Brilisli Government will, lik<* that 
of the United iStates, put on oouiitcrvailiiig duties te 
pn)UH-t their own people from ruin, or be able to fiersuadc 
the (‘outiucntal (Joverniiients to abandon tlie sugar bouji- 
ties. The iiumodiate effeet would be t<.) double the con- 
sumption of sugar ill the bounty paying countries, as a 
coii.se<pience of reducing the [aice by mure than one-half, 
and at the same time English jilantcrs and reliners would 
be rtiievod from an unfair and aliiiost fatal comjHiition, 
dejKMident Ijoth for its existence and intensity nut on 
anything iii nature or on any piirmanent conditiuii.s of 
national life, but on the merest cxjicdients of a lime- 
starving and indefensibh; pdicy. 

Ill beetroot sugar iiiaiiufueture Iho operaiious aru washing, 
8li<*ing, diUhsiug, saturating, sulpliiiriiig, evMjioimion, coiiucu- 
tiutioii, 4iud (Miring. 

tSiicinfj , — Tlic roots arc brought from tlie liohls by carts, canals, 
and railways. They are Av«igh(Mi and tlnui dmn|«?d into a wa.shiiig 
machiinj, consisting of a largo horizontal cage, suhiiiorgiMl in water, 
in which revolves a horizontal shaft carrying arms. Tho arms :inj 
set ill a spiral fonii, so that in revolving they not only stir the 
roots, eaijHiiig them to rul» against each otlier, init also force them 
forward from the receiving end of the eagi- to the other (Mid. 
Here they are dlscdiarged (washed and freed from any adhcreiii 
soil) into an elevator, which carries them up to the top of the 
building ami dolivers them into a liopjHT feeding the sheer. 
Sliecra used to bo constriicttHl with iron discs about to 40 iiiehcs 
diameter, which were fitted with knives and made 140 to 160 
revolutions per minute, under the hopper whioh received the roots. 
This hopper was divid((d into two ]>art8 by vertical division plates, 
against the bottom edge of which tho knives in the disc f(uc.<*d 
tlie roots, and sliced and pulped thorn. Such macliinos were good 
emmgh when the juice w'aa expelled fronifitthe small and, so to 
sneak, ehopi)cd slices and pul}> by means of hydraulic presses. 
But hydraulic presses have now been abandoned, for the. juice is 
universally obtainod by ditfusion, and the small Hlicors liava ^no 
out of use, bocauso the large amount of pulp they produced in 
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projiortion to slices is not suitfblo for tlie ditfusion process in 
which evenly cut slices are rwuired, which jiresent a muoh 
greater surface with fur leas rtlistance to the diflusion water. 
Instead of the smallssHcors, machine made on the sai/fc principle, 
but with discs 7 feet and upwards in diameter, ai-e used. Knives 
are arrangiid around their circumference in .such a way that the 
liop^icr feeding them presents an annular opening to the disc, say 
7 feet outside dianietor and 6 feet inside, witn the necessary division 
plates for till! knives to cut against, and instead of making 140 to 
150 revolutions, the discs revolve pnly <50 te 70 times i»er minute. 
Such a sheer is capable of ellieiciitly slicuig 300,000 kilos of roots 
in twenty ‘four houi-s, tho knives tx'ing eliaugod four times in that 
jioriod, or nftencr if required, for it is necessary to eliangc them 
^tlie moment the sliee.s show by tlieii* rougli appearance that the 
*knivea are losing their euitiiig odgo.s. 

Tho diil'usion cells arc closed, vertical, cylindrical 
vtasola, bolding generally 00 hecloliires or 1320 gallons, and ain 
aimiigcd in butteiies of 12 to 11. Sometimes the cells arc erected 
ill a circle, Ibut the spout below the slicing machine revolving 
above them witli a conrsponding radius eiin discharge tho slices 
into tho ciMitre of any of the lells. In otlier faetories tlie eclls arc 
ai ranged in lines, and are (‘liurgcd I'pnir tlie sliecr by suitable tele- 
j seopic pipes or othei convenient means. A cireiihir disposition of 
the cells faeililates charging hy ihe use of a pipe rotaling above 
them, but it renders tln! disposal of tho liot spent sliei's sonie- 
wbut dillieult and ineoiiveiiii'nt. The crUtioii of tlic cells in 
.straight lines ni.-iy cause some little coin plication in charging, 

I but it allows Ibe hot sjujnt slices to be dis<diiirgcd upoir a travel 
i ling band wliicb lakes them to nn chnator, .an jirrangement 
.simpler tliaii any which is pnictuiable vvlu ii the cells are dis])osed 
in a circle. Ibjeciilly, however, a well known sng.ar maker in 
(u'rin.anv hus altered bis battery in such inaiiiier tliat instead of 
I having to open a large door below the cells in order to di-scbaigo 
! tbeiii promptly, ln‘ o])ens a compar.stiveIy .small vnlve, and applying 
I e.oiii[>resscd .air at tin* li»p of the cell, blow.s the whole contents ol 
I spent slices up a pijx' to the drying np]iaiatus, tbiw saving not 
; only a gn at deal <»l time but .al^) a great deal of labour of a kiiul 
, whie.li is both urduons and painful, cs]n' 0 ially during ijohl weather. 

. The slices so blown up, or cJcvatMl, anj passed through a mill 
; winch exprl.s the siir]>liis water, and .arc tlien prc.ssisl into cjikca 
I uiul dii'd until they hold nbout 12 percent, (d* water ond 88 ]icr 
; tent, ol bt'el fibre. These cakes, s<»ld m.s food ft>r cattle, fetch as 
luueh a*. i.‘ I per ton in liuouinia, whcie four oi five beetroot faetoric.s 
' are now nt woik, A cell w'hen filled willi fresh slices becomes the 
I head of the. battcrv, and where skilled .scientitic control can be 
1 relied npmi to regulate the ]»ioceRs, the best and most economical 
I way of be.aling tin; sliiu's, previous to admitting the hot litjiior 
; from the iievt cell, is ly direct sti ain ; but us the sliglitest inutteii- 
tioii or earele.s.sn«>.s in the .nJmission of diieet steam might have 
the ellect of inverting .sugar, and tliereby cu using The lo.ss of some 
portion of .s;ic(;lifinne in the slico.-^, water beaters are. generally 
use<l, lliroiigh whieli W7iti‘r is j^ssed .md liKiled up previous to 
I admission to the fieshU -tilled cell. When once a cell is filled up 
j and tlie slice.s arc warmed through, the, liquor from the adjoining 
I cell, whu h hit hello has b<‘en ruiuiing out of it to the aal^ralois, 

: is turinsl into the new cell, and beginning to displace tho juice 
fiom the fresh slice.s, runs thence to the .saturatora. vYhen the new 
j e('U conus into o]icr.atU)n and beeoiue.s the licad of the buttery, 

: the fust or tail cell is thrown out, and number two beconiea the 
; tail cell, and .so the rounds are re]K'ated ; one cell is always being 
I rMUptieii iind one. tilled or eliarged with bHccs ami heatcii up, thii 
latter bceorning tlm head of the battery as soon as it is ready. 

»V/(/um//on.. ' 'The juiec, previously treated with lime in the diffu- 
.siou battery, flows llienco into a saturator. This is a closed vessel, 
into wJiich (juibonic acid gus (produced as described hereafter) is 
fortHMl, and combining with the lime in the juice forms carlvonate 
of lime. The whole, is tlieii pa-ssed through liltci* jircsses, the clear 
juice being run olf for further treatment, wdiilo the carbonate of 
lime is obtained in cakes which arq taken to the fields os maiiua*. 
j Tlie principal improvement made of recent years in this ]»ortion of 
; tlie. jirocesH h.a.s been the construction of pipes through which tho 
I carbonic acid gas is injected into the juice in such a manner that 
they can bo easily wdtbdrawii, and a clean sot siil>atituU*d. The filter 
presses remain substantially uiichangrd, altliough many ingenious 
but slight alterations have liccn made in their dcdails. Tho jitioe, 
wdiich has now become comparatively clear, is amn treated with 
lime, and again passed through a saturator and filter presses, and 
conics out still clearer than Wore. It is then treated witli sul- 
phurous acid gas, for the purpose of decolorizatioiii a^n limed 
to ncut,ruii/.e tlio acid, and then jxissed through a third saturator 
wherein all traces of lime and sulphur are removed# 

A process for purifying and decolorizing Uio jufeo expressed 
from beetroots by the adaition of a small quantity of inan|^ato 
of lime ('JSO to 50 grammes ])cr hectolitre of juice) under the inflneuoe 
of an electric current, was worked with considsFable snooess'ln a 
sugar factory iu the department of ^lne*et-Manie in the 
1900-01. A saving of 40 per cent is stated to be efiTec^d in Iwi 
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The use of sulphuroua aoid giui ii|entii*ely abandoned, and instead 
of three oarbonatations with corrfcpondiug labour and plant only 
one is req.uircd. Tlie coefHoicntlol' purity is increased, and tile 
viscosity of ^^lio juice diminished, ^riio total saving cfTected is stated 
to bo (Kjuivalent to 3 francs ihs^ ton of beotroBt worked up. This 
system is also being tried on a small scale witli sugar-caiio. jniee in 
the West Indies. If by this process a more rierfect <]efGcatioii and 
inirification of the juice is obtained, it will no doubt be highly 
beneficial to the cane planter, thongii no great economy in iimo 
can b© effected, because but very little is used in a cane factory in 
comparison with the amount used iu a beet factory. 

Evaporation and (Jri/staliizaluMi. —TUo clear jtaee thus obtained 
is evaporated in a multiple effect evap^jratoi* and crybtiilli;jed in a 
vacuum pan, and the sugar is purged in centrifugals. From the 
centrifugal the sugar is either turned out without wsishing as raw 
sugar, only fit for the rafinery, or i'Iho it is well wiwhcd with a 
spray of water and air until white and dry, and it is then offered 
ill the market os refined sugar, although it has nevtM- pas.st d through 
animal char*ioal (bone-black). The procosse.s of evaptnut itm and 
concentration arc cfnrie<l on as they arc in a cane sugar fad my, 
but with lids iulviuitagi‘, that the Beet solutions iir»* frt'ei from 
gum and glucose tiinn those obljiimMl lioiu sugar-canes, and are 
therefora caaie.r to cook. • 

-There are various s} steins of purging refined, or so- 
callcd iflined, sugar in ci'iitiifugcla, all designed with a view of 
obbiining ilie sugar iu kiinps or tal)lcU, so as to apj»ear as if it had 
been turned out from husilds and not from eenliifugals, and great 
ingeuuilyjand large sums of money have be*‘ii s[>ei)t in perfeeting 
these dificront systems, with moi’i* or less hapijy rt^snlts. Hut the 
great achievement of reecnt iruimifacture is llic piodiietioii, with- 
out the use of animal charcoal, of a elieai>er, hut good and wholc- 
■sonie, article, in appearaiire equal to rclined sugar for all intents and- 
purpost^s, e,\ei.*pt for making jiieservcs of fi nits in tlie old-fashioned 
way. Tho whohjsalo jam maiiufuclun rs of tlx? ])i*esent day use Ibis 
sugar ; they boil the jam in vanio, ami secure a produet tLat will 
last a long time without delcrioraiing, but it l.ieks the delicacy 
and distinctive flavour of fntit pii^sctved by a earefiil housekHqxT, 
who boils it in an open pan with cane sugiir to a less dwisity, 
though exposed for a sliort time to a greater li<at. 

i %vhomUdion. — Tho <'arboiiie aeid gas injected into the higbly- 
liiucd juiec in the saturators i.S made ly the eahunatioii of limesionc 
iu a kiln provided with throe cleaning doors, ao .arranged as to 
allow the limo to b« removed simultaneously from Iheni every six 
hours. The gas generated in the kiln is taken oil at the top by a 
pipe to a gas-wa.^luT. In this it ]»as.',es thiougli four sheets of 
water, by which it is not only freed Inmi any dust and dirt that 
may have come ov<u* with it from tlm kiln, but is also coohd to 
a temperature wdiieh permits an air-pump to w'illidt\uv the gas 
IVoiii the kiln, through the givs-wasber, and foree it into the 
.saturators, witliotit ov'erlieating. Jn .some factories fur n'liiung 
sugar made from beet or eanes this Hysteni of CJirbonaUtion i.s 
u.scd, and enal>le.s the relimu* to work with syru}»s distinctly 
4»ikaUnc, and to econoniue a notable uiiiouul of animal charcoal. 

, IvKiaNINc;, 

Briefly, sugar -refining; e<»Msi.sis of molting raw or un- 
refined sugar with water into a syrup of L*7' to 28** 
Reauiiie, or 1230 specific gravity, jiiussiug it through 
filtering cloth to romove the Siiiid and other matters iu 
mechanical snaponsion, an<l then through aniinsl cJiarcoal 
to retnovo all traces of colouring matter and limo, thus 
protluciiig a perfectly clear wliite syrup, wliich, cooked in 
the vacuum i)an and ciystnllized, becomes the refined sugar 
of commenx'. 

Mdting iVews,— Tho melting pans are geiicmlly circular vessels, 
fitted wdth a perforated false bottom, on which the sugar to be 
melted is dumped. Tho pans are ]iiovidcd with stoam A\oriiis to 
keep the moss hot as tnouired, and with mechanical Htirrers to 
keej) it in movement anji thonmghly mixed with the water and 
«wcet water which arc added to the sugar to a solution 

<)f the specifio gravity desired. Any tuind or heavy matter iu 
«USpenfiioii is allowed to fall to the bottom of the i>an into tho 
♦^aaftdlxix” before tho melted sugar is run off to the cloth filters. 
In a pi*oces9 employed with great suceesa in sonn? refineries the 
raw BUgara are washed before being malted, and lliiw a purer 
article is obtalniKl for subsequent treatment. In this process tins 
raw sugar is mixed with a small amount of syni]» so as 'to form a 
«ul^bl0 m&^a, and is then i-uii into a .continuous centrifugal, 
-where. it is sufileioiitly washed, and from which it runs out, com- 
pi^ratively clean, into tlie melting imna described above. 

Taylor bag filters arc generally used for clearing th« 
melted liquor of ita ihechaiiical finpurttics. They wore introduced 
yrara ^ by tlie man whose name they still retain, but they are 


very difierent in construotion to-day from.' what th«y \Are when 
tirat ernnloyed. They consist of tanks or cisterns fitted with 
“ heads " from which a nundasr of bags of specially woven cloth 
are ausi»ended in- a suitable manner, and into whi^ the melted 
sugar or liqdor to be filtered fiows from the meltiiig pans. Tho 
though 60 inches or more in cirmimforence, are folded up in 
such a way that a sheath about 15 inches in chrcumferctice can be 
])asscd over them. Thus a maximum of filtering surface with a 
ndiiinmm of liquor iu eoidi bag is obtain^l, and a far greater num^ 
bet* of bags are got into a ^veii area than would otherwise be 
possible, w Idle the danger of bursting the bags bv leaving them* 
uiisiippoTted i.s avoided. As tbe liquor goes on filtering through 
the bags they gradually get filled up with sJinic and sludge, and 
; the clear liquor cease.*! to run. Steam is then turned on to tlie 
outside of the l>ags uml sheaths, and hot \vat(‘r is run through 
' tluMii wash out all the sweet. s they contain. Largo doors at the 
I bide of tlio cistern are then equmed, and as si>ou as the bogs are 
j cool ciiougli ihov ai'c lemovcd at the expense of very exiting 
hiboiiV and <}Oi)si(t4u;iihlo time, and fresh bags and shcailis aic fixed 
in their n‘atly fur lilU-riiig iresli li(|uor. 1’be dirty bags 

and slu^alhs are then washei], mangieii, .and dried, and made ivady 
i for use again. In a reiiiicry in Nova Siotia ti system lias lieen 
iiitrmluwd by which a travelling ciane als>ve tlio hag fjltera lifts 
uji any head bodily with all its bags atlarbed, and runs it to the 
mud and washing tanks at the end of the biiKciy, while another 
similar crane drop.s another head, Httedwith frc.sh bags, into tho 
place of tlje one just removed. Tlio whole ojHMati<»n of thus 
ehanging a Idler oeciipii-s »ibout ten nniuitorf, and then*, is no need 
for any one to enter the hot cistern to detach the Isigs, which arc 
1 removed in the <qMMi air aliove tlie mud tank. By this airange- 
j ment the work of a ri-fiiievy ean be e-ained on with ab<>iil one- 
I halt the cisterns otliorwi.sii required, because, ultbmigh il iUm.*s not 
! reduce tlic number of bags lequiied [H;r day tor a given amount of 
j work, il enables the rc finer to use one ct.stein twice a day wdth 
i lre.sb bags, inslend of only oiiec as heielofore. In some- reliiiiiries 
•' the travelling (raiics are now lun by cle^'ti’iclty, which still further 
i f.iciliUitcs tho work. Another methoii of enabling more work to 
j be done in a given time in a given cistern is the nse of a bag twice 
I the. oidin.iry length, open at both ends. 'Phis being folded and 
idieed in Bs sheath is attaelicrl by both ends to the head, so that 
: tin- nicUed liquor runs into ]>oth openings at the sumo time. The 
i mud eolUets ul the bottoni of tho U. and allows tin- \lj»fK*r part hf 
j the. bag to filter for a loimer inrio tlian would be the eu.^-. if tlic 
; bottom end wep' closed .and if the bag liung stiaight like the 
; letter I. 

I Tho clear, bright syrup coming from tbe bug iilteis passes to 
i the <-lmie(*al eisteins oi filters. Tluso are. lai-g** oylindrienl vessels 
1 fiom *20 to !)0 h-et high, and of ..»iu*b diamolei a.s to liold a given 
i qu:uitit y of anim.-rl elnireual laKo (sllul black’' and “char ’) 

I ill proportion to the ccnteinjdateil output of the- icllnerT. A voiy 
’ UM»a! -size of eisteiii hnining a conveiiirnl unit i** one that will 
j hohi ‘2U tons of char. Kuch eisleiii is litt'-d x\ilh a peiforated 
j false bollom, on whic-h a blanket or sjteemlly woven cloth u ]>laeed, 

! to receive the which is pouied in from the lop, and packed as 
j everilv' fis possi’nle, until the l isti-in is Idled. 'Ilic thiir is then 
I “settled” by water being slowly run on to il, in order to pievent 
I tho .syiiip making channels for itself and nut jicrnicatiiig the 
j whole inas.s evenly. Tlx; cistern being thus pm-ked and settled 
I is elosecl, and the sy lup Iruiii the bug tilfeis. healed up to nearly 
i boiling* iK>int, is adiiiitled at the Hq> until the i-isicrn is quito full. 

! A small pipe entering below the false bottom :ilh»ws the air in tho 
i eisUrii to escape us it- i.s (b.'-placi d hy the water or syru]i. In some 
! i-clineries this pipe, which i.s eurried up to a higlicr level than the 
! ti»p of tlio cistern, i.s fitted with .i whistle which .souiid.s as long as 
, the iiir e.seapes. AVheii tho sound ceases the cistern is known to 
■ be full, and Uio eutranee of furtlier water or «yru)> is RtopiXKl, 

I The syrup in the cistern i.s allowed to remain for about twelve 
i liours, by which time tlie elniv will liave absoibefl all the colouring 
j m.itter in it, as well a.s the. lime. A cistern well packed with 20 
I tons <if char wdl hoM, in addition, about 10 tuns of syrup, and 
i after aettliiig, this i*an be jur.ssed out by allowing second quality 
I syrup, also liefited to nearly boiling- pin nt, to enter the cistern 
BioAvIy from the. top, or it may be jiressed out, by boiling water. 

; Jly ejirefully 'Aatebing the flow frr»in the. discharge eoek of the 
cistern tho change fiom the 1ir.st liquor to tho next is easily do- 
teotod, and the discharge is divert o‘l fiom the canal for tho first 
liquor to tho eaiml for tho second liquor, and when required, to 
the canals for the tliird and fouith lirpior.^. Finally, boiling water 
is admitted .-md foix:«'S o\it all the bast liquor, and then continues 
to nm and wa.sh out the sweets until only a tt^aeo remains. This 
^ weak solution, called “ aw’-eet water, " is sometimes used for melt- 
ing the raw- sugar, or it is evanorated in a niultipln offc-ct aiqiaratUR 
to 27* Beaumd density, passed throtigh the ohar filter, and ti«x>ked 
in the vacuum pan like tho other liquors. After tho swoets have 
como away, cola wat* r is passed through the oliar until no tiuco 
of limo or sulphate of lime is founrl in it ; th*>n a large piaiiholo 
at the bottom of tho eistorn is ofotnetl, and the washed and spent 
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char is ximoirecl. In most modem relincricfi the cisterns are so 
arn^ged that tJtc spent diar falls on to a travelling band, and is 
condnetod to an elevator which carries it uij to the drying lloor of 
thd eharcoal kiln. 

B/e^ortsforJttbimiiiig Char , — The kilns arc niade with <‘ither fixed 
or revolving iistorts. The fonner perhjips produce a little better ebar, 
hut the latter, working nlniost mitomaticallv, mjuirc less labour 
and attention for an equal amount of wort, anti on the whole 
have proved very satisfactory. From the drying floor on which 
the sptMit char is heaped up it falls by gravitation into the retorts. 
These arc set in a kiln or oven, and are kept at as even a temjH?ra- 
ture as possible, corresptmding to a dull cherry-red. Below each 
retort, and attached to it, is a cooler formed of thin sheet-iron, 
which reticives the hot rluir ns it passes fiom the rctoft, and at 
the bottom of the cooler is an aiTaiigenient of valves which permits 
a certain amount of char to <lrop out and no more. With the 
fixed retorts these valves arc worked from time to time by the 
attendant, Imt with revolving retorts they are worked continuously 
and an1ouiati(‘alIy, and all(»w from sixteen to twenty-four ounces 
of char to escapf^ per minute fnmi each cooler, and so make room 
in the retort above for a correspoiuling quantity to enter from the 
drying floor. Tlio reburnt and cooled char is" collected ami sent 
back to tlio char eislorns. In the b<':-.t ap|Miiiited refinerios the 
wdiolo of tho work in eonnexiou with the, ebar is performed 
mechanically, with the exception of ]mcking the filter cisterns 
with fresh char and emptying the spent and washed char on to 
the carrying bands. In former days, when refining sugar or 
“sugar Ijiikiiig” was supposed to be a mystery only understood 
by a few of tin; initiated, there was a place in "the refimuy called 
the “Secret Room,” and this name is still used in some relineries, 
W’hcre, liowcver, it applies not to any room, but to a small copper 
cistern, constimded with five or six or more divisions or small 
CauulH, into which all the eliaieoal cisterns diseliarge their liquors 
by pipes led iij> from tln;m to the top of the cistf'rti. Kaeli pipe is 
fitted with a cock and swivel, in such a inaiiner that tin* liouor 
from the cistern can be turned into tho ]iroper division m;cording 
to its quality. 

Vamiiim Paim and I^fX^ivers. — The filtered liquors being col- 
lected in the various service tanka ac'^ording to their (jualities, are 
drawn up iuto the vacnum pans and boiled to erystals. < These are 
then discharged into large receivers, which ar<’ generally titled 
with sti.rers, and from the. ree.eivei’s the cooked imnss pjusses to the 
centrifugal machines. As in tho beetroot factories, these, mmdiines 
work on dillVi^nt systems, but nearly nit are arranged to turn ont 
sugar 111 lumps or tablets presenting" an n}»pearaiiee similar to that 
of loaf sugar made in imiulds, as this kind of sugar meiits with 
tho greftt»*st demand. (Tninnlatcd sugar, .so cal lei I, is made by 
passing the crystals, after leaving tho (;(;ntrifugal3, through a large 
and slightly inclined revolving cylinder with .a smaller one inside 
boated by steam. The sugar fed into the upper end of the cylinder 
gradually works its way <1owti to the ](»wcr, shoivering itself upon 
the heated central cylinder. A fan blast eiitci-s the lower end. ainl 
passing out at tin* upiHU end, carries off the, vaptiur produced by 
the drying of the sugar, .and at the sjuiic tim«' as.sists the evnpoiii- 
tion. The dry sug:vr then passes into a rotating sere<*ii fitted with 
two meshes, so that three grade.s of sugar are obtained, the 
coarsest being that which falls out at the lower (Uid of the revolv- 
ing screen. 

Remit Improvements , — Systematic feeding for the vacuum ]kui 
and sysb'matio washing of the massecuite hfivo been recently intro- 
duced n(»t only into refineries, but also into sugar ho*u.se.s or 
factories on plantations of both cane and beet loot, and great 
advantages have resulted from their emjiloymeiit. The first- 
mentioned process consists of charging and feeding the vacuum 
pan with the riiihest .synij), ami then as the crystals form and thi.s 
eyrup becomes thereby leas rich the pan is f<*d with syrup of lower 
nchness, but .still of a richness equal to that of the mother-liquor 
to which it is added, and .so on until but little mother-liquor is 
left, and that of the poorest quality. The svstematio washing of 
the massecuitc is the I’cvei’sc of this process, frhen the m.assecuite, 
well pugged and nrepared for j»urging, is in tlio ^•entrifugala, it 
is first washed with aynip of low density, to assist the separation 
of moth or- liquor of similar quality, this washing being supple- 
mented by tho injection of pure syrup of high density, or 
“clairce,” when very white sugar is required. The mnnnfacturers 
who have adopted this system u.ssort that, o-s compared with oth<*r 
methods, not only do they obbiiu an increased yield of .sugar of 
better quality, but that they do so .at a less cost for ninning their 
machines, and with a reduced expenditure iu sugar and “clairce." 
“Clairce" is the French term for syrup of 27* to 30* Boauin4 
specially prepared from the pure.st sugar. (a. Ch.) 

Statistics. , 

The foregoing sketch of the principal processes em- 
ployed in making sugar from canes and beetroot, and in 
refining tho raw sugar produced from both of these sugar- 
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hearing plants, may he conieniently supplemented by a 
brief review of the {mogreBsimade by the sugar industry 
since 1887 and its state at me prmei)rt time, showing the 
importance and msignitude of the trade interest involved,, 
and tho .serious extent to whieJi these interests and those 
of the public at large in all countries are aftected by the 
incidenco of the sugar bounties. 

Tables are annexed containing statistical statements, 
relating to the production of sugar and tlie sugar trade. 

Commerce. 

Since the article on sugar in the earlier volume of the 
Kmifchypa^iHa Hrifmmka (ninth edition) was WTitton, the 
sugar trade of the world 1ms grown considerably in A^ohime. 
The system of protection tlion existent in European coun- 
tries producing beet sugar offered and paid bounties^ 
directly or indirectly, Uf manufacturer.s and refiners on 
their exports, and to growers on their r,rop.s ; and until 
quite lately it successfully with.^ood all attempts to upset 
it. ITndor this system the production of sugar in bounty- 
paying countries has been encourygpd and pushed far 
beyc»nd the limits it eoubl have* ri*a?lied without Stale 
ai(i. At the same time tho consiimiition of sugaj: among 
the nia.ss of tboir populatiims has been greatly restricted 
owing to the dcaniess of the commoility, caused by heavy 
excise duties iinjiosed mainly to provide for the jiayraent 
of the bounties. TJio voiy large quantity (d output made 
available h'r export under the.se excoiitional conditions 
l*Jis hronglit about the flooding of tlie British and other 
Tuarkots wnth sugors at dc'pres.^ed ])riees, not uufrequcntly 
below the ]>iiino co.st of production, to the harassment 
of inqiortanl industrie.s t’arried on hy IJrilisli refiners 
and .sugar - growing colonies. In these circumstance.^, 
Ibe British (lovernmont sent out invitations tlie 2nd 
July lSiS7 for an Jnternational Conference to meet in 
Loudon. The conference met, and the 30th Angnst 
1888 a convention was sigmsl hy all the Powers repre- 
sented exe(*[)t France — nan^ely, by Austria, Belgium, 
Cermany, Great Britain, Italy, the Nethorland.s, Russia, 
and Spain. France withdrew because tlic United Statc.H 
was not a party to it. 'J'he first .article declared that 
“The High Contracting Parties engage to take such 
measures as shall constitute aii Absolute and complete 
guarantee that no open or disguised bounty shall l>e 
granted on the manufacture or expc#rtation of sugarJ' 
'J'ho seventh article provided that l>ounticd sugars 
{evrres prhfics) must he excluded from import into the 
t(^rritories of tlie signatory Powers, by absolute prohibition 
of entry or by levying thereon a S])ecial duty in excess of 
the amount of tlie lK)untics, from which duty sugars com- 
ing from the (Contracting countries, and not bounty-fed, 
must be free. The convention wa.s to be ratified on the 
Ist August 1890, and was to be put in force on the Ist 
iSeptember 1891. 

The convention of 1888 was never ratified, and it is 
doubtful whether its ratification was urged, for a Bill 
introduced by the British Government in 1889 to give it 
effect was not presseii, and it was manifest that there was 
hesitation — which presently became refusal — to uphold the 
policy of the penalties on the importation of bountied sugar 
iiiiix)sed by the seventh article, without which the conven- 
tion would be so much waste pajicr. 

Eight years later, on 1st August 1896, the bounties 
offer^ by the Governments of Qermatiy.apd Atistrii^ 
Hungary were approximately doubled, and France had a 
Bill in prcjiaratioii. to inereaso hers correqpondinsly^ 
although it was computed that , they were even &en 
equivalent to a grant of £3, 5s. per ton. So wroM, 
Chamberlain, the Colonial Secretary,' on the 9th Novem*^. 
ber following, to the Treasury. The minute , plainly 
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Btat^ that ^t bad b^me | question whether the con* 
tiniirt eryqj^nb \of advAtages resulting^ from the 
im^HiatiM ofvobe^p^-.b^ sugar to some British 

industries did nof iitvolve the ruitt of^^the British sugar- 
producing colonies; and that lie was not prepared, as 
Secretary of State for the Colonies, to accept the re- 
sponsibility of allowing matters to take their course, and 
to acquiesce in the policy of non-intervention hitherto 
pursued in regard to the bounties without Imviiig satisfied 
himself as to what sucli a policy might entail as regarded 
both the colonies and the Kxebequer ; nor would he flunk 
it right that tho Government should adhere to their then 
attitude on the question, without knowing as clearly as 
possible its cost to the welfare and sfaibility of an iin- 
jKirtant pArt of the Kmpire ai»d to industrie^s in which 
English capital was hirgely invested. !Mr Chamberlain 
concluded by asking whether th^ Treasury would consent 
to sending a Royal Coniinission to the West Indies te 
inquire into the effect of the foreign sngfir bounties on 
their principal industry. 

Here were plain* words, and they expressed a j»lain 
purpose. The I'l’easuiy w’ithout delay acccpttMl the pro- 
posal, and a Royal Commission proceeded to the West 
Indies in December 1896, and reported a few months lat(T 
in 1897. Only one commissioner, how’ever, denounced the 
bounties as the real cause of the nttt^r breakdown of trade 
and of tljo grievous distress whicli all three had witnes^fd 
and f>illy acknowledged. But the minute and Commis- 
sion were not barren of result. A fresh Conference of the 
Powers assembled at Bruss(*ls, on tlie invitation of the 
Belgian Government, on the 7th Juno and 

although the British delegates were not einiM)W'ered to 
consent to a jienal clause imposing counter vailing duties 
on bouutied stigar, the Belgian IVeinier, who presided, 
was able to assure them that if Great Britain would agree 
to such a clause, he could gtiarantec^ the aceessiem of the 
Governments of Germany, Austria, Ifolland, and his own, 

S Mr Ozanne to the Be venue. Secretary, India OfKce, IWth 
uno 1898 (Efist India Sugar [C. 9287], 1899, p. 17).] 
The representative of India added, “It is (•ertain that 
neither France nor Russia could afford to rcinain out- 
side^ atid it is probable they w'ill readily join.” He w as, 
however, mistaken. A few' days later the Conferonre 
met for its* seventh and final sitting. Of all the eonritries 
rex^resented — Germany, Austria- 1 1 ungaiy, Belgium, Spain, 
France, Great Britain, the Netherlands, Russia, and 
Sweden — only one, namely France, w^as opposed to the 
complete suppression of all exjiort bounties, direct or in- 
direct ; and Russia declined to discuss the question of her 
internal legislation, contending that her system did not 
amount to a bounty on exportation. [Tin* British 
Delegates to Lord Salisbury, 27th June 1898 [C. 
8938 1, 1898, p. 3.] 

Apart from the proceedings at the sittings, mucli of the 
actual work of the Conference was <lone by informal dis- 
cussion, undertaken to discover some means of arriving 
at a common understanding. Was a compromise possible 
which Tvoiild bring about a satisfactory settlement 1 The 
British delegates wrote that it appeared that there were 
at that time but two methods of securing the suppression 
of the, bounty system— *“'an arrangement for limitation of 
the French and Russian bounties acceptable to the other 
sugat^poducing States, in return for the total abolition of 
their boui^ties ; or, a convention between a certain numlier 
of the^ States, providing for the total suppression of their 
bounties, for the prohibition of entrjr into their terri- 
tory of bouuty-rfeds sugars, or countervailing djiti^ pro- 
hibiting. importation. The United States, they said, had 
closed her markets by these means; and now England 
and India were become essehrial to the bounty-paying 
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countries ; and imould .their markets also bes clAed, the 
speedy alwlition of the bounty system, which was felt to 
press heavily on the States having recour^ to it, must 
follow ; while if these markets were loft oi>en, a worse 
state of things might resuk, by the ’increase of the bounties 
in various countries. [Ibid., p. 4;] " 

The Belgian Government ibougkt a compromise might 
be (Kiasible. A pro|>osal was annexed to the procet-verbai 
of the final sitting, and the president closed the first 
session of the Conference on the 25th June 1898 with 
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the expression of a hoxio that the delegates would soon 
reassemble. [/6u'Z., jjp. 56, 57.] 

Tlie annual aggregate output of cane and date sugar in 
India was short of 4 ,000,000 tons. Exjiortation had long 
ceased, partly owing to the -Iwunlicd competition of beet 
sugar, and partly because the people had lascome able to 
afford the consumption of a greater quantity than they 
produced ; and German and Austrian sugars were pour- 
ing into the country to supply the deficiency. But the 
imijortation f J foreign sugar, cheapened by foreign State 
aid to a price which materially reduc(*d the fair and 
ica.'^onablo profit of native cultivators, and with that profit 
their ability to meet canal charges and jmy the legitimate 
return on juihlic funds invested in irrigation works, was a 
state of things the Indian Government could not accept* 
and no time w*as lost in following the example set by 
America. On the 20th March 1899 on Act, authorizing 
the imj)osition of countervailing duties on bounty-fed 
articles at tlie j»ort of imjwtation, was ]»asvseil by the 
(7f»uncil of Tiulin, and received the a.ssent of the Governor- 
General. [F^ist India (Sugar) [C. 9287], 1899, i>p. 19 
and 89. ]• 

This decisive sttq) was not lor.g in inakir^g itself felt In 
the chanccrif‘s of Fuitipe. In October 1900 a conditional 
agreement for the r(‘di*ctioii of the h<»untic.s was made at 
Baris between Franco, Germany, and Austria-Hungary ; 
in February 1901 tin* Belgian Government prof>osed a 
new session of the Conft‘rcnce of 1898, ami on the 16th 


; December following Brtis.sijls welcomed once njore the 
I delegates of all the PowxtwS, w ith the cxcej»tion of Ru.ssia, 
to the eighth European Sugar Bounty ( onference since 
that of i^arls in 1862, The discussion lasted over eight 
sittings, hut the Conference, !•> wliirh ihe Britislidelcga1.es 
had come with jKiwc'rs to assent to a j>cnal clause, arrived 
! at an uiulerstaTiding, and :i convention was signed in 
Maroh l'J02. 

Tlie full text in Froiinh, with nn Kn^lish translation, of the 
Sugar Convontinii, sigiifd nt Brnsscls on Th»> 5th March 1002 by 
the plenipotentiaries of the (lovonimciitK of (lormany, Anstria- 
ITmigary, Delgiurn, Spain, France, (iicat Britain, Italy, the 
Nelhcrlanils, and Swodi'n, will he fonml in a return presented to 
ParliBrnent in Ajiril 1902 (Misceliarjcmis "No, 5, 1902, Cd. 1013), 

The following is ii sumniary : — 

JrlicU 1, — The High Contnnding- Parties agree, from the date of 
putting in force ihi.s present ConvcMitioiK to siipnicRs tin*, direct and 
nidinf.t l-toiinties which might henefit the production or export of 
Sugar, and not to ostahlish Bountii a of this kind dining the whole 
dnmtinn of tJiO Convention. The agreement applies to confec- 
tionery, chocolate, and all lumlogona pn>duets containing Rtigar 
artificially inc«»ri>oriited in a notable proportion ; and to all 
advantages, n suiting directly or indirectly f(»r prodneera, fj-oni 
fiscal legislation, including: {a) Direct Bonn ticsgiwi tod to exports; 
(5) and to production : (r) total or partial exemption from taxa- 
tion as to any part of the output; {d) advantagea derived from 
cxccKS of yield ; (r) and from the exaggeration of drawback ; 
(/) and from any Surtax in excess of the rate fixed by Aiticlc 8. 

ArUdt'Z , — Sugar factories and refineries of all kinds are. to bo 
placed in Imnd, and worked under the continuous supervision of 
rovonuo ofiicera; and finished sugai’a urc to te stored in bonded 
iVArelumses. 

* Article .3.— TIic Surtax is linnlsd to a max imam of 6 francs per 
100 kilogrammes ( = 28. fi^d. per cwt., or ^2, Ss. 9d. jper ton) for 
refined and assimilable sugars ; and of 5 francs 50 C'entiines per 100 
kilogrammes (=2 h. 2*8d. per cwt., or 8Jd. per ton) for 

other sugars, 

S. IX. — 7 
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The is iho difleronco iMJtwoen th<* mto of duty iiniiosed 

on imported foi-oij^n sugar and the rate of duty or tax iiujiosed 
on the homo product The provisions of this article do not 
apply lo irajKji't duties on stigar iiii])osed })y rouiitrifs that do 
not produce sugar, nor to the hy-jirorlucts oi‘ sugar nianuhicturo 

Of 01 rellniiig. i 

Artich 4. — The High Contracting I’artius agree to impose a 
Bpocial duty ou the iiiiiwrttiLiuu into Mieir respective territories of 
sugars from countries tluA grant Ronntics either on production or 
expotl. This duty sliall not he h‘ss tliaii the umoiiiit of the 
Bounties <lirect or indirect granted in tin' country of origin ; and 
each of the pavtii*a reserves tlie light to proluhit the iiiu>oilation of 
bountied sugars prhnisi). 

Ill Older to compute tlie ailvanhago wliicli may he dcHve<l hy the 
imposition of an excessive Surtax as speeilied in paragiupli / of 
Artielo 1, tJie Surtax, at iho agreed rate iixed liy AiLicle 8, is 
deducted from such excessive Svuiax, and the half of the difleivmce 
is consitleivd to represent liounty. A Permanent Commission, 
instituted !>>' Article 7, will have, ihc right, on ihc demand of a 
C'oiitnieting I’.irty, to re\ide the rate im|iiis(d in eveess. 

At'lu'h’ r». The High CVuitraetiug Parties agree to admit, at 
the lowest rate of iinpoi t duty, sug.ii-s of any of the contraeting 
countries, fu- of any Cidunics or Po.ss4;ssions heloiiging to them 
that do not giant Bounties, and to whicli the ohligations impusetl 
by Artiele S apply. 

Cane .in<l hect sugars shall mit Im* sulij^'cUsl to ditlercnt rates of 
duties. 

Artit'lc U. -S[»ain, Haly, and Sweden arc exempt from tho 
obligations oi Articles 1, ‘J, and 8 so long as they ilo m)t ex]K)rt 
Migars ; hut they agree to make their sugar legislation eonform to 
the nrovisions of this Conventbm. within a year, or earli**!- if 
possihle, from the time when the Pennanenl Comtuisbion gives 
notice lliat tlie ahove- mentioned condition has ceastsl to e.xist. 

Arfnft: 7. - -The High Contracting I’arlios agree to estahlish a 
rennauent Conunission to watch the execution of the provisions of 
this Conv4‘iitioii. 

This Commis.,!on .shall he composed of the nelegales of tho 
CJontraeting Powers, and a iVnnancrit Bure.iu will ho cMmnecli'd 
with it. It will elect its rresidonl, and it will sit at Brussels, and 
AHSeinblo at the summoiiH of th<i Pie.sidouL. • 

Tho duties of the Hcl<*gates w-ill he ; — 

(a) To ascertain whether in the Contracting Stales any Bounty, 
direct or imlirei-t, i-s granted on producti^m or e.xpiul of sugar ; 

{b) Wlu'ther the Stati-s naimsl in Article U continue to ctmform 
to the conditions of that Article ; 

(c) Whether any Bounties ex i.st in non-signatory States, and to 
estimate tlicir amount for tin* purposes <»f Article 4 ; 

U/) To pioiiouiicc an 4»piiiion on coiitcstcil points {qitestion'i 

iitUju'usrs) ; 

(e) To 4s>risi4ler rcfjucsts for adinisbioii to the (Tiioii imnle hy 
iion-signattiry Stales. 

The l*eriiiaiient Bureau .shall crdlect, translate, arrange, and 
puhlish inlorniatiou of all kinds ivspccliiig legislation on, ami 
^itatistics of, sugar, not only in contracting countries, hut iu all 
other count lies. 

Tlie High (’ontraetiiig Parlies .shall tuinsmit to the Belgian 
HovernmenL, which slinll forward them lo the Coniinissiun, all 
laws, regulations, Ac., and lull statistical iiifui'miitioii i>sp4;etiiig 
sugar in their eouiitncs. 

Austria and IJiingary shall he considered sejiaratcly us Con- 
tracting Pa-tioh. 

Tho first meeting of tho Coiimii.ssion shall ho held in Bnissels, 
Tinder the auspices of the Belgian (iovcninieiit, at least three 
months hofoie tho present Convention eome.s into force. 

The Cumniissiou nliall only have the duty of examination ainl 
report. It shall forward the Jieport to tlio Belgian (loverninent, 
wliieh will communieato with the Power, s interested, ami at tlio 
rc<|\iest of any one of them shall convoke a oonrurciuje to take 
di’ei.sion8 ami ineasiires, a-s ciicurnstaiioc.s luay demand. 

The Kxaiiiination.s and Valuations referred to in paragraphs and 
c will be binding ou tli^v Coiitnmtiiig Powers, and will take etfuct 
in two moiitlis* time, aPtho latest, after l>‘'ing dcteniiiiicd hy a 
majority vote, each Contracting Ihirty having one vole. An 
apj>cal i.s to lie to a fre.sli meeting of the Cuiniiiiasion. 

Tlie cxjienscs of the estahlishiiieiit and working of tlie Pennaiieni 
Bureau and Commission, the salaries of the Delegates excepted, 
shall he borne hy all the Contracting States, sulyect to equitable 
division of the same. 

Ankle 8. — 'fho Parties agree for thomselves, tlicir Colonic^s and 
Possessions — an exception being made for the s#*lf-govcrning 
Colonies of Cn*at Britain and the British East Indies* -To juv- 
veut Bounty-fed sugar, which has traversed territoiy of a con- 
tracting State, from enjoying the advantages of this CoiiveuUou 
in tho mai ket of destination. 

Ankle 9. — States not iwirties to thi.s Convention wdll, on 
request, ami after approval hy the Permanent Commission, bo 
admitted to it. 


ArtkU 10. — ^The Convention will come into force outlet Sep- 
tember 1908, and remain in foi*cl five years from that date ; and 
thenceforward, in case no Slate ijjnouiiccs it twelve montlis Ixiforo 
the Ist S<q)tenil)er 1908, it will remain in fonre for a and so 
oil from year to year? Thn denunciation will only have effect on 

llie. parry iiiakiiii! it. 

Article 11.-- -The provisions of the Convention apply to the 
Qver-sca Colonies and Pos.scssioiiH of the partie.s, tlioso of the 
Nethcrland.s and Oi'eat Britain excopled, save os regards tho pro- 
visions of Articles .5 and 8. 

Arikh 1*2. — The Convcnlioii slmll bo ratified at Bnissels on or 
before 1st February 1003. 

The Plcni pot eiitiu lies, having signed this Convention, agnsed to 
a Final Protocol. 

As regards Arti(.‘lo 3, the}* agreed that the object of tlio Surtax 
U the ettioacions protecLimi of the market of each prcMluciiiguouiitry, 
and that it might be increased in ros]»eci of sugai scorning from any 
State in cxccbsive ipiautity, and so invading a home market, not 
as the result (»f a factitious iiu n'uso of piicc hy agi cement between 
]»roducc,i'S, hut as tlie coiiS4*i|Ut*iice of iiciual econoniic iiiforioiity. 

The Permanent ('ommissitiii will decide tho question hy a 
majority vote, and the increase the Surtax i.s limited to 1 fiono 
]>cr 100 kilogrammc.s ( — ‘f^rod. ]>cr«w't., or 8s. l.^d. per ton). 

As regards Article 11, tlie (iovernment*! of (ircat P>ritam and tho 
Kctherljinds ageml that, during Uhm* xistenco of the Convention, 
no Boiuity, clin'ct or indirect, or pn’jeiejjic iw against foreign 
sugai-s, aliall he gi\eii to .sugars of tlu*ir Cojoiflis, iu Iheil' rospcclivo 
countries. 

• 

'J’lio Bnissol.s Convontinn uf 190 *J — if it bo ratified — 
will put an cud In a co.stly s>.steiri, miscluevou.s in priii- 
<*iple, whicli Las bt 5 nofiti‘d a (‘fuiipar.ilivoly small number 
nt penpio at tho ovpoiiso nf immorited and wholly uu- 
lu'ces.'iary privation to the greater part of tho population 
of tho Coutiiioiit ; and it will constitute inteviiational 
legi.slation of a novel typo wliieh may jirovo benoticial 
to tho world at large, for it will ]>o a voritable organic 
law ruling a great trade under tho cominou s-anction of 
tho loading Phiropean ]*owcis. 

TIio rate.sof tho bounties it will romovoarc given in tho 
subjoin od table : — 

Taull I. 

Arui'uuls (ii’dueed tn Engllsli money per evvt, avoirdupoii*) of tho 
t4*tiil net sugar houiitii*a granti'd hy European Powers, :u'e<irding 
to the conquiUtion issued hy the ScejeUry of tho United States 
Tretisiiiv «m the 12lli DeccmlnT ISOS. Thi.s form*; tin* ha.sis on 
which the United Stjih’s countervailing duties an‘. now being 
levied (duly 1902) on all .sug.irs iinporlcd from the Ciuintiios 
.sjierdlicil ; — 
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T^e follomne table does not|($ive the Proilvelwn of Siignr j tho sugar trade. The production of India, for iiuitan^, is not 
^in the world, but only the quAtities of sugar dealt with in 1 included:— 

• • Ta1IL£ 11. 

Tlie world’s trade in ewie and lieel soar in tons avoinluiiois at decennial priods from 1840 to J 870 inclusive, and yearly from 

1871 to 1901 inolufiive^ with tlie percentage of beet sugar and tlie average price jier cwi. in shillings and pence. 

Tons avuinliipols of 2240 pound«»l0l0 kilogranimca. 


Year. 

Canc. 


1 

Total. 

Ter Cent, 
licet. 

Average 

Price 

Year. 

i 

Cane. | 

r.ect. : 

Total. ■ 

Per (*ent. 

Avct«g« ! 
Price ' 



1 


per (’ 



! 


1 

wieii. 

perCwt ' 

1840 

1,000,000 ' 

1 

.50,000 

1,1.50,000 

4-35 

fi. 

48 

a. 

0 

1884-85 

2,:>:'>1,000 1 

2,51.5,000 ! 

1 

4,«ft6,000 ' 

51*98 

g. 

12 

4 1 

1850 

1,200,000 1 

200,000 1 

1,400,000 

14-29 

40 

0 

1885-86 

2.339,001) 1 

•2, *2*23.000 j 

4, .562, 000 . 

48*72 

13 

1 j 

1860 

1,. 510, 000 

389,000 : 

1,899,000 

, 20*43 

85 

0 

1886-87 

2, .-145,000 , 

2,733,000 ; 

5,078,000 ; 

5:5*82 

11 

9 i 

1870 

1,585,000 ’ 

831,000 

2,416,000 

34*40 

3-2 

0 

1S87>88 

' 2,16.5,000 

2.1fil,000 ' 

4.916,000 : 

49*85 

12 

9 

1871-72 

1,599,000 

1,070,000 ! 

2,619,000 

j 38*9.0 

‘i4 

9 

! 1888-89 

i 2,26:4.000 

2,72.5,000 ' 

4,988.000 ! 

51*63 

14 

10 

1872-73 

1,793,000 

1,210,000 . 

3,003,000 

40*29 

21 

8 

i 1.889^ 90 

! *2,069,000 

3,633.000 ; 

5,702.000 : 

63*71 

15 

1 

1873-74 

1,840,000 

1.28h,000 

3.128,000 

41*17 

j 22 

10 

! 1890-91 

1 2,555,000 

3,710,000 1 

6, *265.000 ' 

59*21 

14 

0 

1874 •7.''. 

1,712,000 

1,219,000 ; 

•2,931,000 

; 41*59 

1 ‘20 

1 

! 1891-92 

1 2,8.52,000 j 

3,501.000; 

6,3.53,000 ' 

55*10 

13 

6 

1875-76 

1,590,000 

1.343,000 

2,933,000 

1 45*78 

1 18 

1 

i 1892-93 

: 3,045,000 j 

; 3,428,000 | 

6,473,000 , 

n2u:> 

14 

3 

1876^77 

1,673,000 

1,04<»,000 

2,T1S,000 

1 38*44 

} 22 

8 

! 189.3-94 

1 3,190,000 1 

1 3..890.000 : 

7,380,000 . 

52*71 

13 

5 

1877 -78 

1,825,000 

1,419,000 . 

3,244,000 

43*74 

23 

0 

: 1894-95 

, :3, 530, 000 1 

1 4.792.000: 

8.322,000 ; 

57*75 

9 

11 

1878-79 

2,010,000 

1,571,000 i 

3,581,000 

43*89 

19 

2 

. 1895-96 

1 2,830,000 1 

1 4,315,000 ■ 

7,155,000 ; 

50*30 


i 

1879-80 

1,852.000, 

. 1,402,000! 

3,244,000 

: 43*21 

19 

3 

. 1896-07 

j 2,864.000 

i 4,951,000 : 

8, SI 8.000 

56*13 

! 9 

3 

1880-81 

1,911,00(1 

/If 748, 000 1 

3,6.59,000 

1 40*13 

20 

4 

; 1897-98 

1 2,898.000 i 

1 1,872,000 ■ 

7,770,000 ' 

62*70 

. n 

9 

1881-82 

2,060,000 

1,782,000 ' 

3,842.000 

1 46 *3.8 

20 

4 

■ JS9.'>-99 

! 2.095.000 ; 

; 4,977,000 . 

7,937.000 , 

02*70 

' 11 

1 

1882-8^ 

! 2,107,000 

2,147,000 j 

4,2x“4l,000 

: 50- 17 

i 20 


i 1S99-1900 

1 ‘2,901.000 i 

1 .5,510,000 

8,411,000 ■ 

05*48 

’ 11 

6 ! 

1883-84 

1 2, .823,000 

2,361,000 

4,684,000 

j 50*40 

i 

8 

19UO-1901 

j 2,8:50.000 

1 .5.950,000 . 

8,800,000 , 

67 ‘61 

1 

6 ' 


Tho quantities of cane sugar ani ha-iod on llic trade eii-i-iilav^ 
of Messrs AVillctt k (Iruy of N«‘W Voik : thoMe ot beet sugar 
on tho trade circulars of Messi.s. F. C>. Ijelit nf Magilelnirg ; 
and the prices anj obtained from stiilein<M»1s siqijiliicl by im- 
porters into the United Stales of tlic csist in foreign countiits 


of the ftugais whieh they import. Tb** tahb* h.LS been adapted 
fiom tho Moiillily Summary ol Commerce ami Finam e ol the 
United StateM, Jamiarv I'Ju'j, ]U( pared in the Hure iii of Slatis' 
tic-i. Treasuiv Dep-irtment, AVasliington Coveniuient Printing 
OlVus*, 1<>02. “ 


Tmiik III. 


Quantities of raw and roliiieil eanc and hect sugar in tons avniulupois, ftnpoib-d into the United Kingdom in 1870 and in 
1875, and yearly from 1880 to IWOI iiiclu.si>e, uilli the coii'-umption pi-r Inad of tlu' jjopuhuion in )»onnds, and the price per 
cut. of raw ami relined .sugiii. 








: 

-w - , 

(.'(•nKinnption per KcaO. ; 


I’l 

ii'rperOt. 1 

Year. 

liaw Cane. 

It aw IJect. 

Refilled Cane. 

Uollned licet. 

1 1 otal. j 

— - , 


'fwtal. ! 









Raw. j 

Refined. 


I'.ltvi. 

Rellnod. 


Tons. 

Torn*. 

Toiib. 

Tiuik 

_ 

Tmis. 

i 

rounds 

Pou/mIjj 

Piiunds. 

.1, 

d. 

8. 

d. 

1S70 

550,000 

HI, 000 

3.000 

S*2,060 

725,000 





' 



iw 

70.5,000 

107,000 

16,000 

1 *28.000 

9:56,000 

.50*64 ' 


59 *.5*2 ' 

21 

• ) 

30 

1 

I8S0 

590,000 

260,000 

1 1 ,000 

1 40,000 

1.001,000 

:5 1 *09 

9*40 

60*55 

*21 

9 

29 

5 

1881 

62:1,000 

;!i 0,000 

5,000 

1:45,000 

1,071.000 

56*01 

.s*U 

6J*1;5 

21 


•>v 

n 

IS82 

726.000 

265,000 

6,000 

i:j.5,000 

1.130,000 

.58*78 

8*:5S • 

67’ *16 

21 

1 

‘28 

8 

1883 

597,000 

420,000 

r.ooo 

1;‘)7,000 

I.IKI.OOO 

.58*7:1 

9*S7 

68*10 

*.9) 

1 

• 

2 

1884 

*5S2,000 

399,000 

53,000 

160,000 

. 1,194.000 

55*57 i 

12 -.58 . 

OS'l'i ' 

1.5 

0 ( 

28 

11 

1885 

561,000 

410,000 

114,000 

152.000 

' r *237,000 

55*46 ■ 

15*7.5 ■ 

71*21 

i:; 

10 ; 

18 

2 

1886 

468,000 

3:19,000 

71.000 

•247,000 

1.12.5.000 

'44*61 

18 75 ' 

6.) :i6 1 

13 

0 i 

16 

8 

1887 

439,000 

161,000 

:19,000 

311,000 

1. *2:50, 000 

50*80 1 

*2fr*2.5 . 

71-0.5 ' 

1*2 

1 

1.5 

8 

1888 

574,000 

:119.000 

-J.000 i 

1 .*112,000 

1. *2:17,000 

17*97 1 

19*99 . 

67*96 

1:1 

5 I 

17 

8 

1889 

470, OpO 

107,000 

1,000 

1 48,000 

1 1,3*26,000 

4.<(*:}s 1 

‘26*51 

74 *9*2 

1.5 

,5 

19 

n 

1890 

*283,000 

503.000 

Ifi.OOO j 

484,000 

1. *2^5, 000 ; 

•12*87 ; 

*28 *22 ' 

7 1 *09 

1*2 

6 

16 

4 

1891 

349,000 

^ 461,000 

-.27.000 ! 

i 540,000 

i U:i7 7,000 ; 

45*08 1 

32*91 ' 

78*02 ‘ 

12 

10 , 

16 

6 

1892 

3.86,000 

429,000 

-J.OOO I 

! 5*29,000 

. 1,:146,000 i 

•14*58 j 

;i0*63 ' 

75*21 i 

13 

0 

17 

1 

1893 

868,000 

434,000 

2,000 ! 

' 575,000 

; 1,379,000 ! 

4*2-41 1 

:i:i*l7 : 

7.5 -.58 ; 

t 1 

0 

18 

4 

1894 

324,000 

391,000 

1,000 i 

696,000 

i 1.412,000 ! 

37*18 t 

39*90 j 

77*08 1 

11 

:5 : 

1.5 

6 

189.5 

388,000 

463,000 

1,000 ; 

706,000 

; 1,5:5.8,000 | 

4.5 *28 i 

10*10 j 

S.5*3vS i 

9 

7 

13 

i:J 

1 

1896 

.381,000 

406,000 

1.000 1 

738,000 

1.5*26,000 i 

■10*94 ; 

4J'5:i j 

8*2*17 1 

10 

5 : 

7 

1897 1 

24*2,000 

434,000 

1,000 i 

793.00(1 

; 1.169,000 } 

34*52 ■ j 

43*92 1 

78*14 > 

9 

0 ‘ 

12 

12 

.3 

1898 

286,000 

478,000 

1,000 1 

8*25,000 

1.560,000 1 

39*89 1 

45*29 ; 

8.5*18 ! 

<1 

8 , 

5 

1899 1 

186,000 

469,000 

1,000 1 

889,000 

i 1,545,000 1 

35-63 1 

48*68 j 

81*:^1 i 

10 

6 ' 

12 

7 

1900 

150,000 

512,000 

1,000 1 

961.000 

: 1.624,(jOO ! 

3,. *4 8 i 

52 *‘23 : 

87*71 1 

10 

5 1 

12 

10 

1901 

178,472 

5*26,151 

1,000 

1,079,5.53 

1 1,78.5,476 j 

36*8 1 

56*1 

93 *2 • : 

10 

6 1 

32 

0 


This table has heca compiled from the Hoard of T lade Keturn.*^. 
The population of tlic United Kingilom in 1901 has hcen estimated 
at 41,605,220. In 1870 Mr Uowe, in Mr Gladstone’s first ad- 
miiiisiration, reduced tlic sugar duties to 6.^. per cwt. on ivliiied 
atigar and 48. 2d. on raw sugar ; and he furllici- reduced these 
rates in 1873 to Ss. and 2s. In 1874 all duties on sugar ueiv 
rciiealed by Sir Stafford Northcote’a budget, in Mr llisraeli’s 
second administration. In 1901 Sir Miehael Hieks Beach, in 
Lord Salisbiu'y’ja third administration, to meet extraordinary 
war exiienditure imposed a duty of 4.s. 2d. on refiin*rl sugar 
polarising 98’ to 100", and on lower qualities at lower taXvh, 
down to 28. on sugar not exceiniing 76" i>olnrumtion ; and dutie.* 
on molasses- and sweetened goods on a scale .adjxisted to the 
percentage of the sweetening ^ matter. (Reg\ilations, Customs 


Bill of Kntry Bill, B, Otli August 1901.] In the six months 
I'liding SOtli .hine 1902, 959, M2 tons of sugar Imv<* hcen im- 
ported, viz. ‘--Raw canc, 132,8.51 tons; raw beet, 28 J, 0x55 tons; 
reiinod cam*, 500 tons ; r»dined licet, 542,236 Ions. (Bcaid of Tiode 
Kcliirns, July 1902.) In the .statements for 1901 and 1902 the 
quantities of raw cam; sugar inolude iuohiKsc.s -40 pci x;i nt, of 
the weight of the molasses as given in the returns being taken as 
raw sugai*. 

Tlio following table gives the world's ]»roduction of .sugar for 
the seven years ending 1901-1902. It must be iMirne. in mind that 
the figures obtainahlo in many cases do not in fact include the sugar 
, consumed in the couritr>' ; ».r., they i-eprescnf the quantities brought 
, to market in tho country, Imt not the whole crop. In other cases 
I they represeut the whole crop. 
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SUGAR 


• * Table IV. | 

The canc and beet sugar nous of tlic world for 1901-1902, with tho avero^ of the crops for thlscvcn prededingypara from 

1894-1896, in tons of 2240 ft. . ^ 

(A) Cane .Si’gau. (CoDipilcMl IVoin the United States Monthly Summary of fJotnmerce and Finance, January 19(®.) 


Country. 


Crop 
inoi -1902. 


Average Crop 
for 7 yeara 
ending 
1900>1901. , 


Crop ,, 
1901-1902. 


I Average Crop i 
! for 7 yeara - i 
ending .] 
1900-1001, 


Africa — 
l^i.i 
Mauritius 
Reunion 
Natal 


Total ill Africa 


Anicrica - 
Argentina . 


British (’oloiiiea — 

Trinidad 

Barbados 

Jamaica. 

Antigua and St Kitt.s 
Dciiiciara 
I Missor Antilles 

Total in British Colonics 
Costa Rica . ... 


Danish Colony, St Croix . 
Dutch Colony, Surinam 

French Colonics — 
aMartinique 
tluadeloupc . 

Total in French Colonics 


(hiateiiKila 

Haiti and St Domingo 


Nii’aragua . 


Salvador 


95.000 

itr»,ooo 

3.5.000 

26.000 


115,000 


50.000 I 

60.000 I 

30.000 1 

2.5.000 i 

9.5.000 I 

8,000 


91,898 

150,419 

37,761 

•20,71.5 


110,394 

206,028 


268.000 I 2.55, r>00 

1,.500_! 56.5 

875.000 ! 448.309 


America {cemvtinued ) — 

United States— 

Louisiana 

Hawaiian Islands . 
Povto Rico 

Total in United Slab's 
Venezuela . 

Total in America *. 


: Asia— 

I British Imlia and Dependencies 

! China .... 

I 

Dll I I'll Colony, Java . 

Japan and Formosa . 

Siam .... 

I'ldlcil Slates Possession — 
j Philippine Islands . 


32.000 I 

3.5.000 I 

67.000 

7.000 

9. 000 

15.000 

9.5.000 I 

3,500 ; 

10.5,0^ ; 

27.000 ! 


43.309 ! Total in Asia 

11 151 i Australia and rolviiesia- 
' British Colonies" - 
6^000 j Fiji Islands . 

! New .South Wales . 

„ . I (hicensland . 


32,. 51 9 1 
40,342 ■ 


4’oial ill Australia 


♦ 2,8G1_ . ].;^,irope— Spain ; Total in Europe 

6,000 '! . - -- 

7,000 

" ■ ! .\frica .... 

i Aiinricji. .... 

.32.715 j • 

Australia and Polynesia 
2,036 _ !| Europe .... 


Total Production of Cano 
Sugar ill the V'orld 


290.000 

300.000 

100.000 

690,000 


257,142 

227,839 

54,761 

539,742 


•2,6.53,000 I 1,796,743 


3.2.50,000 
1,00^,000 
• >65*000 


33.000 

19.000 
117,000 


J^OO.OOO 

1,000,000 

612.905^ 

7,000 

129,083 

5,337.306 


30,71,5 
27,072 
106, 198 

164,^2S5 


301,000 300,8.56 

2,631,000 1,776,743 


.5,186,000 

169.0O0 

33,000 


.5,337.306 

161,285 

21.030 


8,341,000 7,618,820 


(B) Bket SruAR. 











Average o( 

c;ouiitry. 

189*-189,5. 

1S95-1896. 

1890-1897. 

1897-1 8U8. 

1898-1899. 

IKIKi ItlOO. 

1900-inox. 

1001-4902. 

7 years 
(1894-1001). 


Tons. 

Tons, 

Tons. 

Toiih. 

Tons, 

Toiia 

Tons. 

Tons. 

Toi;«. 

Austria-Hungary . 

1.039,115 

778,926 

919,2.56 

818,582 

1,034,686 

1,090,509 

1,076,764 

1,299,1.54 

822,645 

Belgium 

240.103 

23*2,070 

283,160 

261, -206 

•240,163 

298,083 

3*27,868 

344,472 

268,992 

Denmark 

48,155 

47,887 

.5-2,4*2‘2 

38,661 

43,215 

817,021 

54,757 

49,676 

66,861 

47,826 

PVanco .... 

77S>,004 

676,306 

740.203 

808,284 

96*2,406 

1,151,8.5] 

1,181,050 

845,292 

Cermany 

1,815.4.52 I 

1,689 602 

1,807,529 

1,. 823, .592 

1,694,. 525 
147,398 

1,770.223 

1,952,846 

176,268 

2,263,670 

l,779;il0 

Hollaml 

83,260 ! 

101 142 

171, 4 55 

123,674 1 

168,328 

* 196,841 

330,218 

Italy .... 

2,0.57 1 

1 2,60.5 

2,263 

3,816 1 

6,878 

22,746 

69,175 

79,721 

14,077 

Russia .... 

605,337 i 

700,849 

717,158 

727,057 1 

763,809 

891,431 

904,325 

1,082,630 

758,566 

United States 

30,000 ' 

40,000 

39,684 

34,1.53 

62,826 

82,736 

124,859 

180, OC# 

69,222 

Other Countries 

103,334 

103,378 

146,099 

160,069 

156,719 

178,794 

2.53,207 

257,100 

156,893 

Total Crop of the AVorld 

4,746,837 

4,267,764 

4,878,629 

4,789;921 

4,966,240 

6,520,013 

6,075,879 

6,941,499 

5,033,812 



Summary. 




Crop, 1001- 1002. 

Average of 7 yean 
(1894-1001). 



Tom. 

Cane Sugar. . . , 8,341,000 

Beet Sugar . ! . . 6,941,499 

Tons. 

7,618,820 

5,038,312 



Total Cano and Beet Sugar i 

Crop of the World . , 1 15,282,499 

12,652,132' 


Table B is compiled from data frtrnislied by Messrs P. 0. Licht, 7 and 8 AVestendatrasso, Magdeburg, thKiugh Mr C. Owniikow 
of London. Tlic data for the Italian crop and the Danish crop are taken iVom ofllcial returns. 



. Table V. 

Consumpti^B, |ier h^ad of tiie ^pulatfon of nineteen principal 
•countri^ Tor ibo year ending ^Bt August 1900, according to 
F. 0. LicUt^f Magdeburg, with xn ices of sugar 


Country. 

CtniBumptlon 
per Hpad 

Priotts of Suj(ar iHjr j 


in Vountis. 

Raw. * 

Redned. | 

United Kingdom . 

91 '6 

d. 

2-0 

d. 1 

212.5 ; 

United States 

6,5 *‘2 

a-oa 

2-:. 1 

Switssorland .... 

«0-3 

2*0 

2*176 1 

Denmark .... 

r»vH 

1-57 

2-42 ! 

Sweden and Norway 

ax *2 

3-35 

4*2 i 

France .... 

37*0 

3-90 

4*57 

Gemany .... 

aa-9 

3*0 

3-4 

Netherlands 

32*5 

-1'53 

.5*0 

Belgiiiiii .... 

23-3 

3*7 

4*35 

Austria-Hungary , . . ! 

17 '6 

3 5 

3*35 ; 

Portugal .... 

df‘6 

4*n 

5*27 

Russia 

U-0 

3*1 

4*27 1 

Spoin . . . . , 

lurki^y . , . . 

10*6 

4 0 ' 

4*64 1 

8‘0 

2-7 i 

i 3 0 

Rumania .... 

••.o i ; none 

* ® 1 cnrisuriied 

!} rrr> 

Greece. . . 

• • 

7-2 { 

none 

congimied 

3-7 

Bulgaiii^ .... 

6-7 ( 

none 

consumed 

} S) 

Italy 

CrO 

ti-3 

6*V» 

Servia 


noiift 

cuusuiiied 

i 


5«1 . jrm- ton- -one pcnnv i»er 
poninl -to ]>ro(iuoc, and cmie sugar a lii-tlo Ifrvss, and nearly all 
eountries can pioduco om" or tho otlier. Yet for years past over 
100 iiiilUons ot XHMjplc ill Kuropc have bet-n depnvft(.f of a suOichmey 
of moat wholcHomo and desirable food, wliioli \N\»nld have Ih«-u 
within their T'caeli had not its prodiielion and consinnpUmi b<‘<n 
hampered by vjcioiia liseal li'gialatioii. If tbe Brussels (Joiivention 
end lids alato of thiiiga, Tuu«‘h will be dune for tlic eomfort and 
<'oinity of nations tlirougliout the worhl. (v. w, I’li) 

Suioide-'* -It witliin coiinsaiativcdy recent years 
that tlio study of suicide, hy means of the vital statistics 


fetnalo.; tliat it h possible to predict the mof»th^of greatest 
prevalence, the iii^es of death adopted, by men on the 
one hand and woiuen on the other, and even t|4ie relative 
frequency of suicide amongst persons following different 
])rofeHsioD& anc^ cinxdoyiiKjptH ; and that in most of the 
conn tries of Europe the suicide-rate is increasing. In 
England and Wales the annual death-rate per million 
from suicide has steadily advanced, as is shown by tlie 
following figures for six quinquennia ; — 


38BI-05 

. 65 per million living 

18S6-70 

. 66 

Ji If 

1871-75 

. 66 

n vr 

187S-80 

. 74 

V 7 } I 

1881-85 

. 75 

M f> 

18h6-!)0 

. 79 

n 


Tho next table illustrates the continued increase in recent 
years, and at the^ame time .shows the total number and the 
nuinlx^r of male and female suicides each year from 1888 
to 1897 


Taiuk II.— Totjil Suicidca— 
Wales, 1838-97, togetlu 

living (Ib'givlrar-t i«‘nrr;il 

-Male and Frmale- 
r vritli tlic annual 
s Ueports). 

-in Knglaiul and 
rale per million 

I 



i 


Suk'idc-rato | 


Year. 

Male. Koraule. , 

Tuial. 

per Million 



! 

1 


Living. 


ISSS 

1,732 1 

.576 1 

2,308 

; 81 


1889 

1,626 ; 

514 ! 

2,170 

; 77 


18!')0 

l,«:Jo 1 

570 1 

2,20.5 

79 


1891 

1,863 1 

620 1 

2,483 

! S5 


1892 

1.D07- 1 

076 1 

2,583 

j 87 


1893 

1,940 1 

659 1 

2,599 

f 87 


1891 

2.052 ! 

677 i 

2,729 

i 


1895* 

2,071 ; 

726 1 

2,797 

92 

1 

1 

1896 

1,979 i 

C77 ; 

2,056 

8(5 

1 

1H97» 

2,090 1 

702 1 

2,792 

90 

: 1 
! 

Tot.il 

18,895 ! 

0127 j 

25,322 

i 

J __ 


Tile reason of the iSgh suicide-nite in some countries 


of various countries has dejiiioiistrated that while the act 
n 3 ay bo reganlcd as a purely volimtary one, yet that 
suicide as a whole is a pheiioiiKinoii in the* S()<*iological 
history of every community whicli coiifoniis to eeriain 
gimcral laws, and which is infliKjnci d by conditions other 
than mere individual <'ircuiJistaucos or .surround ings. 
Thus it can ]>c .shown that each country has a different 
suicide-rate, and that Avhile the rate for each country 
may fluctuate from year to year, yet it niaintains practi- 
cally the same relative proportions to the rab's of other 
countries. Tho following table Khow.s the suicide-rate for 
various countries (Bertillon) 


, Tablk 1. 


Country. 

Period <»f 

Atiuual Number 
o( .^ulcidcB 

Oliscrvatioii. 

per Million 
Inhabitante. 

Saxony 

1878 82 

392 

Denmark 

18Si)-.82 

2.')1 

Switzerland ! 

1878-82 

239 

^iden 

1377-81 

198 

WUrtemlwrg 

189 

France . . . . . . j 

1878-82 

ISO 

Prussia ! 

>1 

166 

Belgium . . 

It 

100 

Swi^en 

»• 

02 

Knglajid and Wales 

ti 

75 

Norway , 

1 f 

69 

Scotland . . 

1877-81 

49 

Ireland 

1878-82 

17 


In addition to furnishing materials for an approximately 
iiocurato estimate of the number of suicides which will 
ocour in any country in a year, statistics have demonstrated 
that the proxiortion of male to female suicides i.s jirac- 
tically the same ftom year to year, viz., 3 or 4 males to 1 


as compareil with others, and the caiLScs of its pr(»gres.sive 
increase, are not ca.sily detci mined, ^'^arious ex j dan at i( ms 
IuU(! been offered, such as the iiiflinMice of climate, tho 
comjiarativo jirevalciice of insanity, and tho proportionate 
consunqilion of alc«»holic drinks, hut none skUisfactorily 
accounts for the facts, ft may, however, be remarked 
that isuicido is much more common amongst rrotestant 
than amongst Jiomau Catholic tamimunities, wliilc Jews 
have a smalli*.r suicidc rate than lioman Catholiirs. A 
point of considerable interest is the incrca.'so of suicide 
! in rtdalioii to tin advance of elementary education. Ogle 
states that suicitle is more common among the*, educated 
than the. illiterate elasse.s. It also more prevalent in 
urban than in rural districts. A eurious feature in large 
towns is the suddcTt outbreak of self-destruction which 
sonietime.s occurs, and which has led to its being de.scrilied 
as epidemic. In such cases force of cxam])le and iniitii- 
tion undoubtedly play a considerable jiart, as it i.s well 
recognized that both these forces c.xcrt an influence not 
only in causing suicide, but also in sugge.'^ting tho method, 
tifne, and pLioo for the act. No age above live years is 
exempted from furni.shing its quota of suicidal "deaths, 
although .self-destruction bctweim five au<l ten years is 
very rare. Alxive this age the iiroportion of suicides in- 
creases at each i>eriod, the maximum being reached 
b<?twecn fifty-five and sixty-five. Among females tliere is 
a greater relative jirevalence at earlier age jicriods than 
among males. The modes of suicide arc found to \ary 
very slightly in different countri(?s. Hanging is most 
common amongst males ; then drowning, injuries from fire- 
arms, stabs and cuts, jioison, and X)reci[>itation from heights. 
Amongst females, drowning comes first, while poison and 
hanging are more frequent than other methods entailing 
effusion of blood and disfigurement of the person. The 
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methodi HSieH 5n England and Walos Ky sulmdos during 
1988-df, ami in Scotland during the years 1^^81-97, arc 
given in the following table : — 

Table III. 


Moths of Said ?’/» Erhjhitfil and It'^ahs, JS^S- 07, 


1 Males. 1 F<;inaIt?R. 

Both Soxes. j 

Order of ' — ” , • ■ j — ■ ■ 

rrtqnenoy.j ; S..m- 1 j N«m- 

1 1 ■ ' . _t . . 1 


Num- 

ber. 

1 ' Hanfjfing ! | Drowning ‘ 20S9 ; 

2 ! iS(iilj-cnt 1 y.iiOt ; Poison [ 1662 • 

5 ! Drowning ! Hanging j IS.^O 

1 ;PoHon '! 2,261 Stab- cut 1 771 

0 j Firearms i 2, 162 ' Firearms j 62 

6 ! C)lln rwis»' ! 1,773 1 Otlierwis** j 627 

Hanging 

Dm wiling 

Stab-cut 

Poison 

FiiTanna 

Otherwise 

7,006 
5, .632 
4,366 
3,916 
2,204 
2,300 

1 ! T.ilal 'Potal j 6127 

Tolal 

26,322 


^Jnf|rs of Sniridc in S^otlnndy ISSt 07. 


i FtmaloR. 1 

lldth Sc‘XC8. ! 

! ('rder of . — - - - , - ‘ ■ ' 

ir..s|U. no.v. . Nim.. , ^nin- | 

Mode. 

1 

■Nuiii- j 
tier. 1 

1 1 Hamming i 711 ; Dniwuine; ! 430 ' 

Drowning 

1060 

1 2 ■ l)r(»wniii'» 1 6;io llanoing 267 

Hanging 

998 

j 0 Stal)-(*nt ! .'iod ' Poi-oii 1 16 

Slab-cut 

700 

1 4 . Poisini 1 2.67 ' Stiib-ent 141 

Poison 

402 

6 Firearms | 216 : Kiimrrns 6 

Fiivaims 

261 

i 6 ‘ OtbcTwi'^r ! 2^7 Otlo'rwi.se 100 

1 - 

j Otherwise 

307 

' Total ' 2636 | Total ' 101^2 

! Total 

j 3718 

The 'seasdii (»f the year infiinmces suicide practically 


unifonuly iu all Europciiii oountrios, tlie numboV increas- 
ing from the oominenceiiirnt of the year to a ^laxiTnum 
in May or June, and tlicn <]ecliriing again to a minimum 
in winter. Morselli att(!mj)ls to account for this groAtor 
prevalence during vhat may ’we]! be called the most 
beautiful months of tlie year, by attributing it to tlie 
influence of incri'ased temperature u])on the organism, while 
I'>urkheim suggests that the determining factor is more 
]UTibal)ly to be found iu the length of the day and the 
eifect of a longer period (>f daily activity. The suicidc- 
nile is higln^r in certain niah' ocou]iations a!id j>rofi‘sshuis 
than in (it hers (Ogle). Thus it is high amongst soldiers, 
flfjctors, innkeepers, and chemists, and Ioav for clergy, 
bargeincMi, railway <1 rivers and stokers. Tlie suieide-rate is 
twice as great for nnocriipied males as for ocenpiod males. 

Ai rnoKiTiES. — Mohsklli. IlSithidw, Milan, 1S79.— IiEooyt. 

Siiiciiic mi niothi'n. Paris. 1881. — WEsreo i i. ,Suhidc, ih 
//isf jnj, LUn'.dyre^ A-c. Ltindon, 188a. — O oi.e. “ Siiioides in Kur- 
land and IV ales, in rdiitioii to Ago, Sex, Season, and Ocoiipation,” 
dtutrnal of the Statistical Soricfi/, vol. xlU. 1880. — Stkaiiax. 
Snicidr. and Jiisanitj/. liondon, lSi»3. — AIayji. “ iSelb-stmuid 
statistik,” in JTandicurtcrtnif'h dvr Staatfirissvnschaftcn. Jena, 
18S5. — l)rHKiiKi.\r. Lc Siikidv, Paris, 18^7. (ll. If. L.) 

Suidun (Chinese, Sui-dirKhen), a town of China, 
and capital of tlie Kulja province. It is the residence 
of the governor-general, and Avas founded in ITGJ during 
the Mussulman uprising, and rebuilt in 1SS3. It is a 
military town, with little trade, x\hich has military pro- 
visif>n stores, an arsenal, and aii arms workshoii. Its alls 
arc armed A\ith steel guns. 

Sukhuitl-KSilOi sea])ort and district town in 
the province of Kutais, C'aiicaaia, llussia. It is the best j 
roadstead on the eastern coast of the Tdack Sea, Ixung 
fairly well shclteretl and never fn'.ezing, and in s[»ite of 
the difticultios of cominunicatioii with the interior and the 
malarial marshes wliich surround the town, it has labdy 
become an important port for the export of grain (chiefly 
Indian com), and has begun rapidly to diivelop. In 1897 
its population was 7809. It was formerly the seat of 
ancient Dioskuria and of a Turkish fortress. 


8ulckur| or SAKnAR, a tow’n of Britiob ludift^ io 
the Shikarpur district of Sild, Bombay, on the right hank 
of the Indus, 24 miles nirth-west of Shikarpur town/ 
Population (1841), 27,389; (1891), 28,93fi; (1901), 
31,316. Sukkur owes its imjiortance to its position on 
a limestone ridgo running down to the Indus, opposite the 
island of Bukkur. It has always commanded tlie trade 
of Sind, aftd the river is now crossed by a cantilever 
bridge carrying the North-Western Railway to Kotri. 
There is an indaslrial school. 

Sulelmanieh, the chief town of a sanjak of the 
same name in the Mosul vilayet of Asiatic Turkey, and a 
military station, altitude 2550 feet, situated in a bare, 
treeless plain near the Persian fj-ontier. It commands, 
several routes to Persia, and i.s somclimes called tlie 
capital of southern Kiirdistan. Population, Kurds 10,000, 
Christians 150, .lews 850. 

Sulina^ a town in Rumafiia, situated at the mouth 
of the 8ulina brancli of tlie Danube. It is the only free 
port on the Danube., and is much n^ed for the tranship- 
ment into sca-going vessels of gitein which is brought 
douii the river in large lighters. No grain or oriior kind 
of agricultural produce is grown in its iieiglilxmrhood, 
owing to the dense reodcoviTcd sAsamiis Avitli which it is 
surrounded. It is tlie headquarters of the technical 
department of the European Commission (»f the Danube, 
Largo steanicrs navigate up tei Oalatz and Braila. In 190 1 , 
1411 sleanuTs and sailing craft aggregating 1 ,830,000 tons 
rogi.ster cleaved from Sulina for European prn’ts cai ly- 
ing, besides other merchandise, nearly thirteen million 
(piaricrs of grain. Ov'ing to the inqirovcmeiits effected 
by tin.* European (Amimission, there is now a depth of 
24 feet of water on the Tar. 3'he town is dirty and 
instill itary. It contains a pretty little English chiircli, 
the only one existing in Rumania. Population (1895), 
5000; (1900), 5G11. 

Sullivan, Sir Arthur Seymour (1842- 

1900), khiglisli musical eoinj»o.ser, wa.s born in London 
13th May LS42, being tlu; younger of the two sous of 
Thomas Snllivaii, a cultivated Irish mu.sician wlio was 
bandniJistcr at the Boyal Military College, Sandhurst, 
from 1815 to 18.5G, and taught at the Military School of 
Music at Kneller Hall from 1857 till his death iu 18G6. 
His motlier, nfe Mary Coglilan (1811-1882), luid Italian 
bloo<l in her veins. Arthur Sullivan w^as brought up to 
music from boyhood, and ho had learnt to ))lay every 
wdnd instrument in liis father^s band by the age of 
eight. He was sent to school at Bayswater till he ivas 
twelve, and then, through Sir George Smart, he was, at 
his own persistent request., made a Chapel Royal chorister, 
and entered Mr Holmore’s school for Chai>cl Royal l^oys 
in Cheyne Walk. He had a fine treble voice, and sang 
with exceptional taste. In 1856 the Mendelssohn Scholar- 
ship nt the Royal Academy of IkTusic was thrown 0]iea for 
the first time for competition, and was won by Sullivan, his 
nearest rival lioing Joseph Baniby. At the Academy he 
studied under Sterndale Bennett, Arthur O'Leary, and 
John Goss, and did so vreW that he was given an exten- 
sion of Ins scliolarahip for two years in succession. In 
1858, his voice having broken, he was enabled by means 
of his scholarship to go to study at the Conservatoriuni of 
Tioipzig. There ho had for teachers Moschelcs and Plaidy 
for pianoforte, Hauptmann for countor;^int, Bietz and 
Ileiiiecke for comixisition, and F. David for orchestral 
playing and conducting. Among his fellow-students wore 
Grieg, Carl Rosa, Walter Bacho, J. F. Barnett, and 
Edward Dannreuther. Instead of the Mendelssohn cvltm 
which represented orthodoxy in liOndon, German, musi^l 
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intorwtfttttopwivd centred in Schttmftnn,SchT*lwrtfftnd Tonnym te wtitc lue eeng-cjxle "TKc Window ” to 
, Si®, 8™wjng reputation of \fcgner, while Lwzt and-Von l« illustrated by Millais, - with music by himself. But 
Bu ow wi® ^lebrities hi the day. Sullivan thus Millais abandoned the task, and Tennyson was hot 
b^me a^juainted for tlic first time ^ith masterpiecc^s happy alx»ut hife shai-o ; and tho series, published in 
^ which were then pr^tically ignored in England. Ho l^^/l,n'ever became jiopidar, in spite of Sullivan*s dainty 

entered enthusiastK^lly into the spirit of the jdace, and sotting. In 1869 he brought out his oratorio “The 

study returned to Tendon in April Prodigal Son*^ at Worcester, and in 1870 his overture 
1801. Before doing so, however, lie had chmposod his “Di Ballo'* at Birmingham. * 

incidental miwic for Th. Tempest^ wliich he had begun as In 1871 Sullivan had become acquainted with W. S. 

a sort of diploma work. Sullivan set himself to find Gilbert {fpv.), and in 1872 they collaborated in a piece 

for the Gaiety Theatre, called 
Thetffis ; 7'h^ 6Ws (h'oim 

Oldi which was a great success 
in spite of the limited vocal 
resources of the iHirformers. 
Ill 1875 Mr D'Oyly Carte, 
then acting as manager for 
Selina Doluro at the lluyalty, 
aj)j)roaoho<l Gill>ert with a 
view' to liis collfilMjrating with 
Sullivan in u \u(;eo for that- 
theatre. Gilbert. I\ad already 
suggested to Sullivan an 
operetta with its scene in a 
law court, and williin throe 
weeks of his cmnplcting the 
libretto of 7'ri(il by Jhi i/ 
the music was written. T)io 
piece succeeded bf'yond all 
expeetatum ; at.d on tlie 
strength of its ]Toinise of 
further .siU'Ce.'^ses Mr l)^')yly 
Caito formed his (-omedy 
C)pera Company and Us,k the 
0])(5ra Comiqne Theatre. 
There in 1877 The .SV/wre/* 
was ]>ro<luccil, Mr George 
Grossiiiilh and ‘Mr Uutland 
Barrington Ixjing in the cast. 
In 1878 PuHJhn'f 

was l/rouglit out at Optra 
0(*ini(jiu‘. At first it did i^t 
attract large- andicne(*a, hut 
eventunllyit becamea popular 
sncoo.'^s, a i id ran for 7 Of* n ight s. 
In America it waseiitl.iisiasti- 
cally reoeive^l, and the two authors, with Mr D’Oyly Carte, 
went over tu the States in 1879, with a company of tlioir 
own, in order to j)rodnc*o it in New' York. To secure the 
American rights for their next oj»era, they laought out 
The Tirafcii of J^niance first at New York in 1879. 
Ill 1880, in Lomhm, it ran for nearly 400 nights. In 
1881 Tniietn'o. wa.s produced at tlie Optra (.‘ornique. 
and was IransfiTrt'd later in the year to the 8avf)y 
Theatre. The.re all tho later o]M'ras came out: /ofanfhe 
(1882), Trinrrsa hh (1881), The Mikado — perhaps tho 
most charming all — (1885), livddiijf/i'e (1887), Tfte, 
Yeomen of the Guard (1888), The (youdoliere (1889). 
This siiccoHsion of pieces by Gilbert and Sullivan had 
made their united names stand for a new typ^ of 
light opera. Its vogue owed something to such admir- 


converts in London to the 
enthusiasms he had imbibed 
at Ijoipzig. He became ac- 
quainted wnth George Grove, 
then seerctary of the Crystal 
Palace, and August Manns, 
the. conductor there ; and at 
his instigation Schumann’s 
First Symphony was intro- 
du(!ed at one of the winter 
concerts. Early in 1802 
Sullivan show'od <Srg^'« and 
Mann.s Jiis Timj^eU music, 
and on 5tli April it was per- 
formed at the Crystal Palace. 

'i'he production Avas an iin- 
mi.vod triumph, and Sullivan’s 
exceptional gifts as a com- 
])(>ser wcrii generally itH'og- 
iiized from that moment. 

He Itad hitherto boon occupy- 
ing liiniself Avitli teaching, 
and he continued for some 
years to act as (»rganist at 
St Mii-liaeVs, Che.ster S<piare, 
but heiicefortli lio deA'oted 
mo.>t <^‘f his time to coiu]iosi- 
tion. By 1801 he hail jiro- 
duced his “ Kenilworth ” 
cantata (remembered chiefly 
for the lovely duet, *‘11 uav 
sweet the Mcnmlight ”), the 
“Sapphire Necklace” ovit- 
ture, and tho live hcautifLil 
.songs from Shakes])oare, 
which include “Ori)hous Avith 

his lute,” “Oh Mistress Mine,” and “Tho Willow Seng." 
His attractive ])orsoriality, combined with his undoubted 
genius and brilliant promise, brought liim many friends. 
(\)sta, Avho was conductor at Cnvont Garden, gave Jiim 
the post of organist, and in ISGl ho jnvKlueed there liis 
Vile Enchttniee ballet. Some of his sjiare tilin' was spent 
in Ireland, where in 1862 he began the composition of his 
(“Irish”) Symphony in E, Avlikh Avas ]»roduced at the 
CVystal Palace in 1866. Tlio most imjiortant ovorit, how- 
ever, at this period, as bearing n]Mm liis laim* sufee.s.se.s, 
Avas his co-operation Avith F. C. Burnaiul in tho musical 
extravaganza (7ar ami 7?o.r, which first shoAved his cai>a- 
city for musical drollery. 7'his Avas acted privately in 
1866, and wa.s completed for public jnsrformance in 1867, 
in Avhich year SulliA’an iigain co-(q»fTatod with Burnand 


.«^TR Ahtmcr Sru.rvAV. 

{From a photofjrrtiih hy lf'«^A^*r* .( Citrkrrfll of th*' vuinfintj by 
Sir Job a MiUaiy oi the jWrtional Put trait Galh rii ) 


in Coniraitandutti. iMeaiiAvhilo lie Avas in request as a able jHirformcrs as Mr Cleorge Grossmith — famous for 


conductor, and Avas made ])rofcssor of composition at the 
Academy. His father’s sudden death in 1866 inspired 


liis “palter 3»ngs” — Mr Kutland Barringt4>n, M5t« Jessie; 
Bond, Miss Brandram, and later 3ilr \Y. H. iHmuy and 


him to write tho fine “Jn Momoriam” overture, Avliich ; Mr Walter Passmore; but the.so artistes only took ad- 
W’os produced at the Norwich FestivaL Jn 1867, besides vantage of tho oiqiortunitics provided by the tAvo authors, 
producing his “Manuion” overture, he and Grove did Iii })lacc of the old adaptations of French epera Imtjfr 
a great service td their art by bringing to light at they had substituted a genuinely English pn.duot, 
Vienna a numl>er of lost Schnlwrt MSS., including the humorous and delightful, AAithout a tinge of vulgarity 

im1u< 


Rozamuncle music. About this time Sullivan 


or the commonplace. But disagrccnienlR noAV arose 
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betweei| tl^m which caused a dissolution of partnership. 
Sullivan’s next Savoy oi>era, Iladdon Hall (lg92), liad 
a lihratto by Mr Sydney Grundy ; and the resumption 
of Mr Gilbert’s collaboration in 1H93 in‘i7((^ia, Limited^ 
and :a^in in 1896 in The Dnke^ was 'not aa 

successful as before. Sullivan’s music, however, still 
showed its characteristic qualities iii The Chieftain 
(1894) — largely an tfUapiation of ConlrahandUia ; The 
jHeaUty Stone (1898), with a libretto by Mr Pinero and 
Mr Comyns Carr ; and ])articularly in TJ^e Hose of Persia 
(1900), with Captain liasil Hood. 

In the j)ubHc mind Sir Arthur Sullivan (wdio was 
knighted in 1883) had during these years b<;como ]>rinci- 
])ally associated with the eiioriu(»ua success of the Savoy 
operas; but these by no means exliaustod his musicid 
energies. In 1872 his “ Te I)cum”tor tho recovery of 
the Prince of "Wales was performed at tho C’rystal Palace. 
In -1873 be produced at the llirmingham Musical Festival 
his oratorio “The Light of the World,” in 1877 he wrote 
his incidental music to Henry VUL^ in 1880 his siicrod 
cantata “Tho Martyr of Antioch,” and in 1886 his master- 
])iecc, “The Golden Legend,” was brought out at the 
T^ods Festival. “The Golden l-iogoiid” satisfied tlie 
most exacting critics that for originality of conception 
and grandeur of cxecuiion English inu^ic ])osscsscd in 
8ulli\an a composer of the highest calibre. In 1891, 
for the ojiening of Mr D’Oyly Caret’s new English 
opera-house in {Shaftesbury Avenue lie vvrob* his “grand 
opera ” Ivanhoe to a libretto by Julian Sturgis. The 
Attempt to [Hit an English o[)era on the stage for a 
long run was doomed to failure, but Ivanhoe was full 
of line things. In 1892 he, composed incidental music 
to Tennyson’s Foresters', In 1897 lie wrote *a ballet 
f(n* tho Alhambra, called Victoria and Murin Knijland. 
Among his numerous songs, a conspicuous merit of wliiclr 
is ilioir admirable vocal (piality, the best known are. “ If 
Doughty Deeds” (1866), “The Sailor’s GraNo” (1872), 
“Thou’rt Passing Hence” (1875), “1 would I were 
a King” *(1878), “King Henry’s ; Song” (1878), and 
“Tho Lost Chord” (1877). This last, liaikneyed as 
it became, w'Hs [»robably the inortt successful Englisli 
.song of the 19th century. ' It was written in 1877, 
during the fatal illness of SiilUvaii’s brotlier Frederic, ‘ 
w'ho, originally an architect, had become an actor, and 
by means of. his fine voice and [xnvms as a coniedian 
(best showm as the Judge in Trial by Jury) had won 
considerable success. Among Sullivan’s many hymn 
tunes, the stirring “Onward, Christian Soldiers!” (1872) 
is a permanent addition Church music. In 1876 
ho acce})ted tho princijiialship of the National Training 
School of Music, which he held for six years; this wm 
the germ of the subsequent Royal College, He re- 
ceived the honorary degree of Mus. Doc. from botli 
Oxford (1879) and Cambridge (187G). In 1878 ho 
was a member of the Royal. Ooinmission for the Paris 
Exhibition, Ho was conductor of tho Leeds Festivala 
from 1879 to 1898, besides being conductor of tho Phil- 
harmonic Society in 1885. Al>art from hia broad sym- 
^ [»athy and his [iractical knowledge of instruments, his 
work as a conductor must always be associated >vith his 
■efforts to raise the standard of orchestral playing in 
England and his unwearying exertions on behalf of 
British music and British musicians. SulliWn liked to 
be associated in the public mind with patriotic objects, 
and his setting of Mr Kipling\s “ 4-bsent-minde<I Beggar” 
song, at the opening of the Boer war in 1899, was, 
with the exception of The Bos^ of Persia, the last -of his 
compositions brought out in his lifetime., . He died some- 
what suddenly of heart failure on 22nd November 1900, 
and his burial in Bt Paul’s Cathedral was the occasion of 
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a remarkable demonstration' of ])U^lio sorrow. He left 
unpublhihcd A “ To Deum I written for jierformance at 
the end of the Boer war, aim an unfinished . Savoy opera * 
for a libretto by Captain- Hood, which, compl<Aod by Mr 
E. German, wiia j)roduced in 1901 The Emerald Isle, 

SulUv-an was tho one really [x>pu]ar. English com- 
lK)Scr of any artistic standing in his time ; and his 
celebrit}' a public man still somewhat interferes 
with a definite judgment as to hi£} place in the his- 
tory of English music. One of the most agreeable 
companions, bi*oad-minded, and free from all affecta- 
tion, he was intensely admired and loved in all circles 
of society ; and though his health was not robust, 
for he suffered Jiuing many years at intervals from a 
painful ailment, he was a man of the world who enjoyed 
the life which his .success o[>ened out to him without 
being s[)c>ilt by it. lie t was always a devoted and an 
industrious musician, and irom tho day ho left Lei[>zig 
his influence was powerfully exerted in favour . of a 
wider and fuller ri‘Cogiiitioii of musical culture. He was 
accuscMl in soitio quarters of being un .‘yin path etic towards 
Wagner and the [Xist-Wagiu'riam^ *yel he had boon one 
of tho first tfj introduce AVagnor’s music to .English 
audiences. He was Iceenly aj»[n*eciative of new' talent, 
but his tastes were too eclectic to satisfy tlic ciitliusiasls 
for any j)articular school ; he certainly had n(» liking 
for wdiat Iuj considered unin.s[»ired academic writing. 
Serious critics de[ilore(h with mori^ justification, that he 
shouhl hav45 devoted so much of his great natural gift 
not merely to light comic o[)era, )nit to tlio ]>rr.dueiion 
of a nninbor of songs wliich, though always niusicianly, 
woi^ really of the nature of “ [K>t-boiling.’' Sullivan w^as 
an extremely rapid wfa’kcr, and liis fertility in melody 
made it i^asy for liim to [)r«.dnre what waaild [ilea-^o a 
largit [lublie. Moreover, it must be admitted that Ids 
great social siieecjsft, So early achieved, was not calculated 
to nourish a rigidly artistic ideal. But when all is said, 
his geidiis remains undisj^ntod. His Church music alone 
would entitle him to a high place among composers ; ami 
“The (rohhm Legend,” Ivanhoe, the “In Memoriam” 
(»vertnr(*, tho “Irish” synqdiony, and the charming “inci- 
dental music” to The Tiiicpest and to Henry YIIL form 
a splendid legacy of creative effort, characterized by the 
highest sidiolarly <[ualities in aihiition to those beauties 
w'hich a[»|H.'al b) every ear. Whether his memory will be 
chiefly associated with these w oi k.s, or rather with the world- 
wide [lopularity of some of his songs and comic op»dtas, 
time alone can tell, 'fhe Savoy 0 [K*ra 8 did not aim at 
intellectual or emotional grandeur, but at providing innc>- 
eent and wholesome pleasure ; and in giving musical form 
to Gil I Hurt’s witty librettos 8ulliVan show^ once for all 
wkat light opera may be when treated by the hand of 
a master. His scores are as humorous and fanciful qud , 
music as Gil)>crt’s verses lU'O qud dramatic literature. 
Bubbling melody, consummate orchestration, lovely songs 
and concerted pieces (notably tlie famous vocal quintets) 
fiow'ed from his [)Ou in unexhausted and inixpitable pro- 
fusion. If lie had written nothing else, his utiique success 
in this field would have been a smid title to fame. As it 
wis, it is Sir Arthur Sullivau^s s[)ecial distinction not Only 
to have been prolific in music which went straight to the 
hearts of tho ]jeoplo, but to have Enriched the English 
repertoire w ith acknowledged , masterpieces, \!irluch are no 
less remarkable for their technical acc6mplishinenti 

The only regular biography is Sir ^Arthur SvlUmn: ' Itfe-slory, 
Letters, and Meminiscewitts, l3y AktiiuK LiVWR^iicE. London : 
Bowden, 1899. Besides being largely {kutobiogniphloal, this 
volume contains a oornpleto list of Sullivi^'S wevkt^ compiled by 
Mr Wilfrid Bendall, who for many year* acted as ;fiir Arthurs 
private secretary, , ’v ' (h. Ci«.) * 
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Sully, Jameg (1842^ — 1 ), Engiuu I^ychologist, 

wfliS bofll 3rd MArchr 184^ at Bridgewater, and wiis 
educated tbo Independent Colley, Taunton, the 
Begent’e JPark College, and Gottingcil. He was origi- 
nally destined for Uie Nonconformist miniatry, but in 
1871 adopted a literary and philosophio career/ In 1892 
he was appointed professor of the philosophy of mind at 
University College, London. His published bfioks are 
entitled Sensation'^ and Intuition (1874), Pesutaisitn 
(1877), Illusions (1883), Outlines of Pspcholotfy (1881), 
Teach^fs Haruibonk of PsycAo/or/y' (1886), The Unman 
Mind (1892), Studies of ChildhoixL (1895), and Children's 
Ways (1897). Professor Sully is an adherent of the assoi'ia- 
tionist school of psychology, and his views have groat 
affinity with tliose of lVofessf»r Bain. Without making very 
striking advances, his nuiuogrjii»ljs, as that on ]>e.s.simisni, 
have been always ably and brightly written, and his text- 
books, of which The Uumaa Mind is the most important, 
are models of sound cxpoSilion. 

Sully - Pru^omme, Rend ' Francois 
Armand Prudhomme (1839 ), iiemh 

poet, was born in Paris on the 16 th of Ala roll 1830. He 
was educated at the Lyeco Bonai)art(% wliore after a time 
he devoted himsedf entirely to tlio study of .si ionce, and 
took his degree as Bachelior e.s Seiem es. An attack of 
ophthalmia then inLernipted his studies and nefcssitiifcd 
an entire chango in the course of his career. Tlie*.scden- 
tifie habit of miiul, how<‘ver, wliieh he lunl derived from 
these year.s of toclinieal study never left him ; and it 
is in the combination of tins scientifle bent, ^\ith a soul 
asi»iring towards what lies above ami -beyond vseiericc, 
and a (conscience ju*rj)etually in agitation, that the strik- i 
ing originality of 8ully-Prudln)inmo s character is to Iwi i 
found. He found cmployineiit for a time in the Schneider i 
factory at (h'cuzot, but he soon alumdoncd an oeenju- ! 
tion to whhdi he w'as eminently unsuittjd. He puhsc- 
qiiently decided to read law, ami entered a notary’s ollice 
at Paris. It wa.s during this period that lie composed 
those early jioems which were not long in i‘c(|uiring 
celebrity among an ever-widening circle of friends. In 
1865 he published his lirst volume of poems, Avhieh had 
for sub-title Stances tt Pohnes, This vohinio attracted 
considerable attention in the literary world, and was 
favourably noticed by Sainto - Bcuve. It was at this 
moment that the mnall circle of which Leconte d(* Lishi 
was'^ the centre were prejiaring the Panuissf\ to wliich 
Sully- Prudhomme contributed several pieces. In 1866 
Leinerre publislied a new edition of the Stances et Pohucs 
and a collection of sonnets entitled Les /Cprtuncs (J8C6). 
From this time forward Sully-Prudhominc devoted his 
life entirely to poetry. It was in the V(jlume of Les 
Epreuvts that the note of melancholy whicli was to domi- 
nate through the whole work of his life was tirst clearly 
discernible. In 18G9 he published a translation oi the 
first book of Lucretius witli a preface, and Les Solitudes, 
In 1870 a series of domestic bereav'onients and a serious 
paralytic illness resulting froiu the strain and fatigue of 
the winter of 1870, during which he served iu the Garde 
Mobile, shattered his health in a way which made an 
entire recovery im£)Ossible. In 1872 he published Les 
jScuries Croqiuis Italiens^ ' Impressions de la. 

Ouerre (1866-72) and Les Destiny La Remlte def I/eurs 
in 1874, in ,1875 Les Vaims Tendresses, in 1§78 La 
Justice^ iu 1886 Le Prisme^ and in 1888 Ztr BonJieur, 
All these poems wore collected aud republishiSd under 
the title of Poesies, 1879-86. He also published two 
volumes of prose criticism, VExpression dans les Bcftnx 
.drto (1884) and M?Jiexums sur PArt des Ters (1892). 
Various .moiK^aphs by him api)ear6d from time to 


time in the p^osophical reviews, and amdhg'them a 
remarkable s^ias of essays^ ou Pascal. After 1870 there 
arc uo remarka)>lo incidents to chronicle in the lijfe of 
SuUy-Prudhomme save his election to the Academy, 8th ' 
Decemlier 181^1, and iho«award to. him by the Swedish 
Academy on 10th December 1901 of the Nobel prLse of 
200,000 francs for literature. Iluiing later years he lived 
at Aulnay in great isolation, a victipi of perpetual ill- 
health, mainly occupied with a great work on Pascal. 

What strikes the reader of Sully-Pcudhomme’s poetry first 
and foremo.st is the .fact tliat he is a thinker ; and more- 
over a i»oet who thinks, and not a thinker who . turns to 
rhyme for recreation. The most strikingly original portiow 
of his work is to bolound in his philosophic and scientific 
noctry. If lie has not the scientific genius of Pascal, he 
lia.s at least the .scientific liabit of mind and, a delight in 
nuithonlatic certiiintie-s. In attempting to interpret, the 
universe as science reveids it to us ho has created a 
iKJVv form of [jot^try which is not lacking in a i^ertain 
grandeur. One of his most bcaut'iful poem.^ , “ Lldcal ” 
(Stamrs et Poentes) is^ ins])ireJ by tlie thouglit, which 
is due to scientific calculations, of stars so remote from 
our plam^t that their, liglit has l)een on its. Way to* us 
since thousands of centuries and will one day Ixi visible 
to the eye.s of a fuluri) gcnenxtion. The second chief 
chaructoristic (d Sully-Prudhomino’s poetry is the extreme 
sensibility of .‘«uuJ, tlic profoundly melancholy note which ' 
we find in his lovo lyrics and his meditations. »Sull>- 
rmrUjonuric is above all tilings introspective : he pene- 
trates into ihi', hidden cormjrs of his lieart; h(i lays bare 
the subtle baineUtR of his conscience, the shifting currents 
of his Vo]>e.s artrl fears, belief aud disbelief in face of 
the riddle of the universe to an extent so poignant as to 
be sumetimes almost |»ainful. And to render the fugitive 
jdiases and treiual(.»us^ulveiitiir<?s of his spirit lie finds in- 
comparably delicate sliados of expression, an ex 4 ui.sitc and 
s(msitivc diction. ^Ve, are .struck iu reading his poems by 
the nobility ()f Ids ideas, by a leligidus (devation like that 
c»f Pascal ; for tliere is iu Ids work .souH'thifig b«)th of Lu- 
cretius and of Pascal. Vet lie is far from Udiig either an 
lij>icure;iu or a Jan^enisl ; he is rather a Sbdc to whom tho 
deeepthins of life lia\e bnmglit pity instead of bitterness. 

As ail artist Sully Prudhomme is reinarkable for the 
entire al.»tjence of oratorical effiut; for the extreme .sini- 
[ilieily and fastidious precision of his (fiction. Other 
poets liave been endowed with a more glowing imagina- 
tion ; Ids jioetry is neither (‘xulierant in colour nor rich 
in sonorous harmonies of ihymc. Tlio grace of his verse 
is a grace of outline and not. of colour, his melody one of 
subtle rhythm ; his verse is as if carved iu ivory, his 
music like that of a jHM fcct unison of stringed instruments, 
llis imagination is inseparable from his ideas, and this is 
the reason of the extraordinary |)crs}>icuity of his iwetic 
.style. He extends poetry to two extreme limits ; on the 
one hand to tlie borderland of tlio urueal and the dream- 
like, as in fi |Kxun su(di as '‘Lc Rendezvous” (Vaines 
'Temlresses), in vvfiicli he s(}cms to oxprc.ss the inexpressible 
ill precise language ; on tlw other hand, in his scientific ^ 
poems he encroaches on the ])rovincc of ]»rose. His ’ 
poetry is plastic iu the creation of forms which fittingly 
express bis fugitive emotions and his elevated ideas. 
Both by tile charm of his pure and })erfect phrase, by 
his consummate art, and the dignity which informs all bis 
wbrk, Sully^Prudhonime deserves rank among the fore- 
most of contemiiorary |joets. 

Sultanpuri a town and district of British India, 
in the Fyzalwl district of Oudh. The town is on the 
right bank of the river Guinti, half-way between Benares 

^ llevu^ des Ikiix JUfondes, 15th October to T6th Novcaulw 1890, 
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andLu<ic*«J«r. • PopnlatW (1881), 9374 ;• (1891). 8751 • 

municipal iiicomo (1S07-98) Rs.! 1,494, lasa than half 
from oclJroi ; incidence of taxation, 13 annaa per head. 

It is no longer a military caritrmnient. There is a printing- 
press and a literary institute. • 

The district of fc>ULTANPUR has an area of 1710 square 
miles; population (lt:5iSl), 957,912; (IJ^OI), 1,075,851, 
showing an incTcaso <.»f 12 i)er ctiiit., conipurcd with a 
decrease c^f S per cent, in the ]>revi«)ns twelve j’ears; 
average density, (>20 persons |)er scpuiro mile. In 1901 
the i>o]»ulation was 1,081,1 15, showing an increase of less 
than I per rent. Laud revenne and ratc.s, lls. 13,59,371, 
the incidence of taxation being 11.1.3.2 per aert^; culti- 
vated :ireji(l89(j -97), 59^,042 acres, of which 273,818 were 
irrigated from we lls, tanks, ttc. ; number of police, 238.3 ; 
vernacular schools 120, with 5809 pu[)ils ; registered dcath- 
nite (1897) 10’75 per 1000. The principal crops arc 
rice, pulse, wlmat, Ixirley, .'^ugar-cano, and a little opium. 
The main line of the Ondh and lloliilkliand Railway just 
touclies il»e eastern corner of the district. 

8lJI1f1d.'tr£l| tin' westernmost and, next to Romeo, 
the larg(^'-.t of tlic (treat Surnla islands comprised in the 
East Indian Arclii[)eIago, stretching N.W. to S.E. from 
Malacca Passage to Siimla Strait, between 5“ 40' N. and 
5“ 59' S. and 95’ 10' and HKi' ;V 45" K., with an area, 
including the neighbouring islands, all but Ranka and 
Rilliton, of 178,338 scpiare miles. 

— Dutch mining engineers and the Austrian 
geologists Professors Siiess and Nhsimayr all concur in 
tlje opinion ttiat llie mountain chain of Arakan, <li]»]ang 
under sea-level and following, as a sidanarine cl|;iin, the 
direction of tln^ Docos, Andaman, a.nd Nicobar i.^laiuls, 
rc4*Tiieiges in Sumatra, while the parallel chain of Rnrma, 
making its submarine passagt^ in«tho dire<*fion f»f the 
MergTii Arohi|Kiligo and Malacca, rises above tlie wattT 
agiin in tlie Rionw group, IJanka, ami Rilliton. The 
same sandstone, slab?, older and younger Tertiary forma- 
tions, V(dc‘anoe.% beds of [lelroh'inn, and the same direction 
in the folds, characterize botli chains alike, wliich in 
Sumatra become united. Dr Wrbeck lias elucidated the 
folding umlergone by the strata of Sumatra in .se^e^^l 
geological ]»enods. This folding indnced oscillations, and ^ 
hence c]ea\ages and niidurcs, through w'lii<’h burst tlie ; 
eruptlvti rocks, whoso ditforeiicos c»f altitude register differ- ; 
enccs of level at different parts of tho island in tlie various i 
geological peri(»ds. In the linos of those cleavages, longi- ’ 
tudiiial and tianavor.se, as in Java, lie tlic volcanoes (»f | 
Sumatra, as also lakes like Toba, and Singkara.* which i 
had their origin in tho breaking doAvn of the e<Igt?s of 
drators, mostly in tlic direction of the Ion gitmlinal lino, ] 
In the same direction lie also tho succession of valleys, 
oversiiroad with fertile pumice-stone, on which the po]»ula- , 
tion is most concentrated. hN'cTywhere in Sumatra slate, ' 
samlstone, and limestone are found, constituting, with the 
older eruptive rocks, tho Paheozoic chains and raugca 
wdiich run through the island in a N.W. to S.E. direction, 
j. Rocks <»f the Mesozoic perio<l very rarely cro]) out on the 
surface, and refer to a period during which Sumatra was 
elevated alxivo the sea ; Dr Volz has discovereil indications 
of them near IViba Lake. 1'hc higher [ilateaux and valleys 
are formed of Tertiary rocks and diluvial tuffs ; the lower 
plains, of the alluvium of sea and rivers. As in Java, tho 
younger volcanoes have largely covered the old rocka with 
their .scorite, dammed the lakes, ’divcrteil Uic course u£ 
rivers, and (?lose<l in valleys. According, to tlie.W. to E. 
}irofilc.s from the hand of Dr Verl'^eek, the coast and’ lower 
plains of alluvium, here and there of higher diluvium, are 
succeeded by chains of PaWozoic rocks, known as the 
Barisan or “Chain,” often forming tlio watershed, wliich 


consist of gmnitoft&d tk{aimary roo]^ alree^jrofierre^ K 

Next in order come the tu^ plateaux or valleys, deeply 
eroded by rivers flowing in and out of the crater-formed 
lakes. Occasionally there are two or three valley s^spreatling 
out ])ai’allel to one another, hemmed iu op both sides by the 
older chains, varying in height, but declining towards the 
east from 4000 to 3000 and to 2500 feet, and closed in on 
tho N. and S. by the colossal nhasa of the higher volcanoes. 

Ortmaphy. -‘hi order to nii apprcci;ition of the orogmpliy of 
the island, the folUwviiig sections of Suiuatra should b« well dis- 
criniiiiaUMl from one iinotlior: — 1st. The valley of the Atjeh nr 
Aehin or Aehcen rivor. 2nd. The plains around the lake of Toha 
of varied level and physical eharacter. Those on the S. and 
N. are higher, 4000 feel high, Jiaving the charueter of steppes, 
with seantier forest-cover, and, save in the ujutow valleys and 
river- court's, properly available for cattle-rearing. The plains 
on the K. and \V. are of a Uwver level, eioded by laiger 
rivers, elolh(‘(l with forest, showing more saw alls and ludangs, 
or dry nee-li**lds, and, neat ihe rivers, planted with jagong 
(maize), coffee, and fruits. Unless on tlio S. K., W’liero tho 
A^ahan llovvs away to tlie east coasb^Toba Lake is surrounded by 
steep shores. According to Verbeek, van Dyk, Hagen, and Volz, 
the hike had its origin in the collapse of a volcano. Kid. The 
valley of the Ihitang Torn, with the platejm of Sipinrk in the E. 
and the mountain -cliain of 'Jupanuli iii the AV, On the 8. and 
i S. E. the valley is hounded by two Volcanoes, J.jubiik Paja and 
' Si Iluwal Puwali, whence weie deiivcd the volcanic tufl's of tlie 
! valley and of the plateau of Sipiruk, with their lakes drained hy 
tlic Ikitaiig 'rmu and its alllueiits. 'J'he valley is in tlie N. nearly 
oOOO feet higli, in the S. II. *>0 feet, and varir’S in breadth from 
ftS niih'S lo half a mih* and less. Plowing in a deep hed ent in the 
luff stiafa, the river is not navigabh*. Uh. Tlie longitudinal 
valb y of Batang (lailis, with its aUlucnt the Angkola, and in the 
S. the valley of tht‘ Sunipnr, the u]»]>er course of the Rocan, 
hefwM'ii the Lnlmk Raja in the N. ami tlic Mcrajii Mount in tlie S. 
This valley is <54 niilca long, with a mean breinlth of 4 to mih's* 
All the liviTHof this \alley, flowing iu d‘*e[' beds of crmled diluvial 
tuffs, witli a fall na inucb sonii'times as I’lIiO to d(50 feet a mile (in* 
a little riiorr), are uiinavigable. The valley is bounded on tlie W. 
ami the K. side liy chains of slate and Paheo/oie locks. Tho 
luMtom if; iu many ]»arts tho diluviuin of lakes drained by the 
ii\ers. r»lb. The section of middle Suimilia between a line on Ibo 
N, shb* <*f the tliret' volranoes, vi/., Singalang Tandikat, Menq.i, 
and Sago, and tlie line on tlm S. fbimed by the tlnve iriourdauis 
Patah Seuilnlan. R('ak of Koiinlyi, and Tiijuli. This section is 
divided hy ilic Middengebef gle or middle eliain into a northern 
half w.iteieil by tlie Ombilin or Uppir Indiagiii witli its aflliients. 
mid a sontlieru Inilf f I'aveised by the Ivitang llari or U[»per .Iambi. 
To llm N. of the volcanoes, wliich rise to 05o0 feet or more, this 
sent ion is occupied hy a high jilateaii (»f tdeanic foimation, wJiose 
elev ation ileelines in a direel ion from W. *^o E. from 20r>0 to J»)40 
fert, with the lake <*f Maiiiiiyu (aboiic 40 sfpiarc niilca in area) 
tilling the hollow' of an old volcano, and with rivei-s wliieli luivc 
erodeil their beds in tlic tuffs to a depth of SOO feet and more. 
South of Ihe voleaiioes the imrtheni aflhieiit.s of the Omhilin — 
Sumpur, Scllo, 'and .Sinaniar — flow through valley,s parallel t(fonc 
anotlier in a N.AV. to S.E. direction. Here, too, are, found feHile 
tuffs, and the vjilleya a^o densely ]->oj)ulated. The rivers, however, 
are, like those alieady cliaiaeleri/.ed, and for the h5iiirio reason, not 
available as wutf-rways. Singkara Lake (44 .square miles) is ot 
oiigiii similar to that of Maninyu. The Ombilin, issuing out of 
the lake on the east side and flowing llirougli a plateau of Eocene 
sttiidstone, 1ms on its banks tlie coalfields of Smigei Durian, &e., 
but is not serviceable as a watenvay tor tliat part of Sumatra. The 
coal has to ho transiKirted by railway over Solok to Padang 
^Emmaliavcn), a seaport on the wej»t coast. Solok Rea on llic 
Sunianii, which, flowing, fiom tho S. lo the lake of Singkara, 
prolongs the valley of the Sumpur to the Mkidcngchtrgte. Unlike 
the northern, the soiitheni Httlucnls of the Ombilin do not rejoice 
ill longitudinal valleys hemmed in by the Rarisun and ranges of 
slate, lijneHtoiin, and sandstone. Here prevailing granite and 
dititjasi; give rise to a comiilie.ated mountain system through which 
the rivers cleave their way in a curved and irregular course. 
South of the Muklengehergtc, Imvvcver, the iioithem affluents of 
tho Ratang Hari, tho Scliti, Gumanti, Si Potar, Maninn, raid 
Pungean, at -least those in tlvo W,,. oj^iu run in Jojigitudiual 
valleys. As showm hy tho ivTorta of tlio Sirmatra- Expedition,' 
t)ii‘se aflluonts and the Hataug Hari Itself (except tho part at tho 
mouth, Mamun-Smmlidu) uiv navigable only ny praus drawing 
not more than 12 inches. 6th. South- Sumatra, so fiir as known, 
presents everywhero iu its valleys the same character as that of 
Ralang Toru, Ratarg Cadis, .Sumimr, Its eastern valleys, 
however, ‘ are not so high and continuous as its westerm They 
also are closed in on the N. and S. by "voloanoes whicih here 
produced tho same mosses of tulT, with Jokes and V}Vere> of the 
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gam© fcrfeatitfn aft in SnoVarfi tKc valley of Komntvi 

with the river of tiie aame nainJi between the Poak of Koriutyi 
anti the Riija Mount ; the valleys of Serampei and SnnRvi IVnang 
(as inipt^rfeatly known os that of the Korintvi), in which are to U 
soufflit the sources of tiio Tamlieni and Aset;' Lotli alfluoiits of the 
Jaiihbi ; tlic longitudinal valley of Ketaun, in l^bong, Itowirig to 
the west coast, and of the Upper Musi Mowing to tl»e east coMt ; 
the valleys of Makakau and Sclabuiig or the Upper Konicring, an 
attUient of the Muei, between Sebelat and Kaba. The Makakau 
and Belabung drain into Lake Ranau, which on tlic south side is 
dammed by the volcaim Seiniimng. The soiilhernTuost valhiy of 
Sumatra is tliat of the Semangka ilowing into the bay of the same 
narao. All these valleys, with their rivers, lakes, and voli‘.‘UJoeM, 
arc of a like nature with that of those already deacrilHjd. (tcnemlly 
the lower valleys of the rivers have a relief of 600 to 1000 feet; 
the higher valleys oc(‘upy heights of from 2500 to 3000 feet ; the 
mountain ehains rise to 5500 feet; the voleanoes tower U]» fi-om 
6500 to nearly 10,000 fnet ■ 7th. The section of south Sumatra 
between the eastern chain of old rocks and the east eoikst with its 
numerous river mouths. This seotioii in fonniMl of the alluvium 
of sea and rivers. In thf3 rivordMrds, floNO-vcr, au«l at Some di'^lanee 
from the sea, older strata atid eruptive rocks undei lie the alluvhiui. 
The strata near the mountatu chains and volcijuoea consist of 
diluvial lull's, which, though not reiuiliing Uie height of the western 
bcilf of the island, indicate eon.sider:ihIe elevation also on that side. 
1'he eastern plain iner^ses fn>in X. to S. 

— The, middle aAr> lower courses of the larger rivers -the 
Musi, Jarplii, Tndragiri, Kampar, Siak. Jh^c.tu, rami, aiul liila, 
and Asahan — all Mowing eastwards, along with many of their 
jiHbieuts are navig.ilde over consideralile stict/de-s for eralt drawing 
6 to 10 (eet. The Musi and .lamhi are navig.ihjo lor 372 and 107 
mih'H respectivol 3 \ As waterway’s, all the rivcis LilHUir nn<ler the 
drawbacks of rnpids, mudhanks at tlirn'r mouths, banks over- 
gHuvu with forest, sparse ]»o[ailati<m, and eurnnts Uahle, to 
Kt’iious variations due to irregularity of su|iply from the liiouti* 
tains and sudden rainfalls. 

iJhmnh*.- - As thnaigbout tin* whole of tin* Malavan Aichipelagc., 
so also in Suin.itra, whi' ii lies about <''Hially lialaiussl on Isitli 
sidi's of the, K<jiMlor, the lemporature slamls at a high lev«'l 
sul'jct'f to hut sliglil A iriatioiis. Tlu; moiitlily' tenqtoi lUm uiounls 
only trom /‘Z" Kahr. iu F«‘l>niary to Fahr. in Ma>', August, 
and X') vein her. Iu tiie di.-^tribulioii of the jiiufall as dependeiit 
on the «li fiction of ill,* winds, the f illovMng^ parts of Suiiial ta niu .t 
be ilistingui<-hed Ut. S. K, Suiaalra, on wliieli. as <iii Banka ami 
Billiton, the bca^u'st runi.ill oceiirs iluiiug ilie N.AV. monsoon, 
tlie, annual volune: of rainfall iiieieising liom '.IS* I inches in the, F.. 
to 139 iii'dies in tlm W. 01 the Uil) inches yearly rainfall, 9J'7 
iiielu's .‘ire hiought liy the X.W. .lud 17*3 imhes hy the S.B. 
monsoon. 2iid. 'I'ho wi st Hero (he rainlall for llie year 

inciv.i.scs from tlio S. ami tin; N. ends towaols tlm middle. 
Henkiileii, c.p., gfts 126 inehes ; Singk**! <2" 1;V X.). 172iiu‘hrs; 
uml Pailaiig, 1S4 iiielics in the ye.>i. Here too lh« prevailing 
rainfall i.s brought liy the X'.AV. ni(»n.-soon, hut iu this Im It its 
prevalence is not .so pronounced, Rjidang getting 91 inches of rain 
during the X.W, monsoon against 90 imdies during the S.Fh 
The mountain chain immediately overhanging it, the high t-iu- 
peraturc of Iho sea washing it, tlio frerjutmt thundi r-.slorms 
to \^nch it is subject, tho moist atmosj»here of Us cquatoiial 
situation, and the shorter reV/Z^m: of the dry S.K. \Niiul arc. tin- 
irinoipal causes of tho heavier rainfall on the, west coast. The 
ligher stations of middle Sumatrii, on tin* he, side of the ^^estevn 
mountain eliain, get olf '\itli only a yearly drenehirig of 787 
inclic.s. 3rd. The X. and N.B. luirt.s of Sumatra. These arc 
swept by a variety of wind**. Tin S. F. wind, however, pre- 
douiinatea. Blowing over land, and in ihe, direction of the 
loiigitudiiwl valley.q, the S.K. wind brings so much less rain, and 
thus favours the tormation of steppes iu tlie X., .sue.h as the Tolia 


plains. TheN.£,aDd S.W. mnda, on th« othff liiin(l,'MingQptlie 

moisture of tho sea, bring min if they Wow for any length of time. 

ArcQk arul PopiUrjitiun , — Tho following table givea jiar^ulare as 
to tho area and population of tho several political divisions of 
Sumatra and of>fcho island as a w’liole 


Division: 

Araa In 
square Miles. 

Population 

In 1007. 

Density per 
square Mile. 

Sumatra, West Coast . 

31,6(9 

^1,353,515 

42*8 

Sumatra, East Coast . 

35,312 

335,432 

9*5 

Bcnknlen . 

9,399 

158,767 

. 10*9 

Lamj>ongs , 

11,284 

137,501 

12*2 

Falembang . 

53,497 

.692,317 

12*9 

Atjch .... 

20,471 

531,705 

26*0 

Total . 

161,612 

3,209,237 

19*85 


Of tho tot'll population, 5015 w'cre Europeans, 92,716 Chinese, 
*24/8 Arabs, 7133 forriguers of others nations, and tlic rest natives. 

In the west eo.i.sfc lands Kuro[>e.‘iii influence, fertilf* soil, com- 
paratively good road**, agricnltmo, timlier, and coalfields have 
created jKipulous settlements on the con.st at Rudang (the capital 
of 1h«* west coast, W'ilh 35,158 inhahitanta in 1807, of whom 1640 
w^rc Kuropeansi, Vriaman, Natiil. Aver Bangis. Sibogha, Singkel, 
and also on the plateaux .at Fori de Ivock, I'ayokomho, Sit\ In the 
ea.st coast lands it i.s rody at the mouths of rivcis ralcmbang at 
tho mouth of the Musi with .53.000 inliahitants, and Medan in‘D<di, 
tho residence of the highest civil and inilitnrv officials of the east 
coast, ill whteh a. spo-ndid goviTiiiiient hou.se is (1900) being 
erected -that eonsider;il>h; centres of fiopuhition ai-c to be found. 
Ninedcntlis of the nativts of 8iimatia live by a^p'icultuiT, the re.st 
by' eatlh'-reariii'?, lidiiiig, navigation, and, last I'Ut not least, from 
the pnidiiets of tlie, forests; they are therefore little concen- 
trated in towns. 

mvi Awfn/r/./c;/.-- riift natives professing Christianity 
numbered iu 1^97 about 32.000 in the west coast division of the 
isluml, and about 250 in all other parts. The number of Christian 
mh.nonnriea was 51, of wlioin 42 hulongcd to ihe RUeinisclio 
.Missionsgf.scllsidiafi. Tho nmnber of Fchool.‘», Hovcrmueiit and 
privjil", on tho wxst coast was 260, with 19.226 pupils. In 
Ih'iikuleii there W'cift 9 sehools with 1211 pupils; in I<anipong 
district, 4 .schools w'ilh 638 jmpil.s ; in ralcmbang. 8 with 658 
pupils; on tho cast coast^ 2 witli 115 pupils; in A checn and de- 
pendencies, 2 with 375 impils, 

rntthtetifn^s am! fiitlh^ifrt /. — Foresls and natural vegetation cover 
a much larger ]iart of Sumatra than of Java. \Vhereaft hi Java 
tall limhcr on the mount. lins keejis to .iltitudc^^ of not Icjw than 
3000 lee.t. the tall timl*er on the !nouiit-iius of Sumatra deseenda 
ti> helow 1000 feet, lo 650 ff.vt, arul in m.iiiy cases right down to 
the eo.iat. In Siim.atm, as in Java, tin* vegetutiim ofllu lowhindsup 
foiic.irly 1000 feet i.s d^.^tiTlf■t from the vegetation (if tlic mountain 
.sitipes and pl.ateaiix from that rh-vation up to 1000 fe/'t and over, 
in aildition to tlie 131 plnnl.itious of t6,.'^2.5 aere.s fanned out by 
the priiiee.s to the planters of I>eli, only 3..S pjanintioii.s of 13.82*3 
.a(‘ies arc fanneil out by the (Jo\ei'nment to priv.ite pn^-ons For 
the Kuropean market there are. grown coHee, toliaeco, nutmeg, 
pepper, &•'. The })nnlm:tum of eolfce cultivated by the 
Oovei iiinent in Upper Uadang vaiied from 82.233 juriils (each 
133\ 1b avoir.) in isss to 19,000 piculs in 1891 ; in Tapanub from 
1*2.69.8 piculs in LSSS to 519*^ ])ieuls iu 1801 ; in l.ower Vadang 
from 4176 pienls in IS-SSto 91*2 piculs in 1891 ; and in iho wbolo 
i.sl.iiid from 17.5,000 piVuls in 1877 to 26,000 [ueuls in 1891. On 
jirixMlc lands the prodii'*tion i]iei<*ased from 1000 pienls in 1871^ 
to 16,000 pii'uls in 1.899. 

The following table sbow.s the nunib-cr of tobacco pl.-intation!!* 
and tlie amount: of lolmceo produced on the east eoast. of Sumatra 
iu 1899 


Doll and Dei>endenclcH. 

Langkat. 

Serdang. 

R'vtu Ratii. j 

! Other Estahlisbriicntn < rrw i 

(Asalmii, r.ila, Rlak). | Total. 

« 

Establish- 

ments. 

59 

Proiluctlon 1 
(inkllogs.) j 

Establish- : Production 
inents. | (in kilogs.) 

Vistablish- 

meiits. 

Production 
(ill kllogs.) 

Establish- 

tnctitH. 

Pnuluc- j 
(ItM. 1 

Establish- * ^Yion^' ' Establifth- ! Production 

1 menu. (]„ nieniH. | (inkllogM.) 

12,111,707 

3C ! 6,802,864 


3, 30.';, 828 

6 

4'!^8,02*2 

1 5 I 921,150 1 130 ; 23,958,369 


MjwraZ^.—The protluctipn of tho OmbiKn coaltlolds Increased 
from 1768 motrio tons iu 1892 t.o 181,325 raotrio ions in 1899. 
Tho priSAuction of wtroleum on tho I/cpan river in Uangkat 
imvttiited from 302^880 gallons in 1891 to 20. 141,000 gallons in 1899. 
Pdlcmbang, at Mitaro Enim, also prixluces iictroleum, the amount 
not publishod. Pcrlak, formerly a tributary state of Achcen, and 
now a politieal division of tho Acheon Government, has beoomo one 
of tho ohief oentres of tbe potrolenra Indnstiy. The omde oil is 
Conveyed in pipes to Aroo llay» on tho oast coast, and refined in 
the i^nd of Sombilan. There is no gold production. 


Exjiorls . — The principal eTports from all the regencies alike 
are black and white pepper, tiamhoo {rfttan\ gums/ caoutchouc, 
copra, nutmegs, maco, and gambir. From the west coast and 
PahMiihang cotfee is also c.xported, and from Deli, tobaeco. 

Eo<vh mid Jxailwayfi.'-^Jn the wc‘.stem half of 8nmnti*a, with it» 
long line of const and numerous valleys, the tmnsport of coffee 
has, owing to the want of navigable rivera, induced tlie construc- 
tion of very good roads as far a* the lake of Toba. In the west 
coast, under the Dutch Government, there is a railway connecting 
not only the coalfields of the Ombilin valley with Padang, but 
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also tho OmDili& river and tliu lake of SiriKkara witli Uie most 
l)roductlvo and densely populated plateaux ami valleys, N. and S. 
of the liqe of volcanoes (Singalan^, Merapi, and A second 

railway in tho district of Peli connects the inland planlations 


plains of 


Authoritiks. — (For geology and orography) Fennema. ** Geolo- 
rische Jicschrijving van hot Noordelijk j)oel der Fadangsche 


railway in tho district of r)eU connects the inland planlations 
with the coast. Goc»d roads Imveise also the l>r4>acr plains of 
Bonknlen, Palembaiig, and the lAini)ong districts ; altogether 
there are in Sumatra (1900) 194 miles of railway, (bec also Malay 
ARCHii'ELAtiO : J^ukh JttfUeSy for general inlornnilion os to 
Oovermnent, Finunccy Bejence^ Ac.) 

Authorities. — (F org««)logy and orography) Fennema. ** Geolo- 
fd^che Jicschrijving van hot Noordelijk j)eel der Fadangsche 
llovenlandeu,” r. hd Mijuirezen, 1887. — VEiiiiEEK. jfhpo- 

4jraphiache eii OcUogischu Besfhnjving van Cfin Dal van tSamatra^s 
"West/cust^ with atlas, llataida, 1883 ; similar work dealing wdth 
S. Sumatra, Jaarb. v, het Mijmvezciii 1881, and Supplemnit, 1887. 
— IJoEKtsTRA. Die Oro-und llinlrographie Humatrah. Grotiiii< 
gcii, 1893.— VjiTH. Mlddni iSumnlra, il,y AardrijlciJc, Jicschrijvingy 
M’ith atlas. Leyden, 1882 . — Yzeuman, Ac. Divars doin' Sumatra ^ 
Tocht van Padaug naur SiaL Haarlem, 189n. — (For rivers of the 
cast coast) TijdsrJtr. Aardr, Grn.y 111., map 16, and 1890, maps 
7 and 8; I'ijdsrhr. 1M. Gen., 1881 and 1883, and Jaarh. t\ hd 
Mijnwezen, 1S74 ; TijdaAiv, Aardr, Oen.y III, ami VI., and JJijdr, 
r. het Inst, rmiv TanP^ JAind-y en Volk., 1884; Tijdachr. 
Aardr. Ocn., 1880. — (Rivers of middle Sumatra) PrtH'^cdhgs of 
ike JL G. SorUtg and IHennann'.^ MitteiL, 1880, — (Oiiinate) 
Van per Si'ok. Jlajcmcaarntmiagm, and Atlas of Wind and 
Waith^r, Hatavla, 1897. — (St.atisties) Jaareij/ers^ 1901, and 
Kuloninlc VcrdaijcHy 1900 and 1901. — (History) IviELsniA. On 
the history of Valcrnbang, coast, and the war in Aclieen, 
in Jndisch Miliiair Tijdschrift, 1886~89 ; Tijdschr. JJat. (len.^ 
1S87-92. (C. M. K.) 

Recent Jlisiory . — From 1883 to 1894 the Dutch Ooveinmeiii, 
wdth the help of missioiiarii-s, extended its nuthoritv over the lands 
to the S.E. and S. \V., and also over some of the lands to tho E. 
and N. of T<jha Lake, including the ihstnets of Toha, Siliiidong, 
and Tanah Jawa. lii 189.0 tlic authority of Holiaiiil was ex- 
tended over tho southern part of the island of Sainosir in Toha 
Lake. Its jurisdiction was also extended over Tan^sing, till 
thou tho northern frontier of the Dutch east coast of Sumatra. 
Hy milita.’y expeditions (1890--9.'i) the Dutch inllueucc on tho 
Bataiig Hari, oi Upper Jarnln, wa.s jncica.s<'<l ; as also in 1899 in 
the Lima Kotas in central Sumatra, iijchi<icd within tho territory 
of Siak. It Is expected that the new extension will comprise 
in it miues of tin and gold. HlsPtrically. Sumalta lias jjioved to 
he perhaps the most inten-.sting among Ihc Dutch Indian ptissscs- 
iiions in the Malay Arcliipchigo {q.v.). The war in Aclu'**!! did not | 
materially rehird the dcvelo[»iiicnt of Sumatra, and although the 
titular Sultan of Ar’hccn has continued a desultory guei illa warfare 
against the Dutcli in Uu* niountainous wootllands of the inh rior, 
the almost inaccessible Pasci country, ho <-allcd, really .active 
warfare has long ccascd. All ;il<Jijg tlm main coasts of the former 
siullunalc of Achtaai military posts have lacn established, ami 
military roads are being constructed ; c\cn in Pedir, on the north 
coast, until 1899 tho most m lively tnrlmlent <*«‘ntiv of fesist . *11100 of 
the Sultan party, and even in 1902 only pacilied in parts, I Hitch 
engineer ani building a highway to conmrt the west with the 
cast coast ; and a railway is running in the north from Olelileh, 
the licw' capital of the Government of Ae.lieen, ;i good, free pent, 
with an active trade, carried 011 hy i^unicrtm.s steamers, both 
Dutch and foreign. A similar .state of things has been in 
existence at Kdi on the north-east coast, the harbour capital of 
A sultanate which formerly ow'cd allcgiaimc t<7 the SuUan of 
Acheen, but wliich since 1889, in which year an ,aniie.d expedition 
restored order, ftn’ins a political division of tlio Government of 
Acheoii. Edi has become one of the centres o! the still exU'Usivc 
pepper trade, carried on mainly with the Chinese at Siiigiqioro and 1 
Puiiang, wliich island faces rkli. South-west of Singapore the | 
Archipelago of Riow forms a bep.iratc residency, with an assi.stanl- 
resident at Lingga, to ivhich belongs the island of Singkep, where 
Axteasivo tin deposits have Ikjcu discoATred, whidi are being worked 
by a Dutch company under uii exclusive conceaaion, similar to 
the existing tin concessions for the islands of Banka and 
Blitong (Billiton). In Singkep tho tin output for the den yeare 
«ndmg let June 1900 rcachc<l 81,000 piculs. The residency of 
Riow,^ which embraces many humlrcds of islands, big and small, 
also includes a portion of the Sumatra mainland, botAveeu tlie 
residencies of Palombang to the south and the east coast of 
Sumatra to tlic north. To the latter btdotig pcr)ia|)s the richest 
and best developed districts of northern Sumatra, iiaimlv, Deli 
(with an a.ssi.sLant-rpsident), Laiigkat, Serdang, &c.— districts 
little known in 1875, but b}'’ 1902 fiiinous among the largest 
tobacco ccmuirics in the world. Belawan is the harbour to 
Deli, but tho capiUl is Medan, where the Sultan and the Dutch 
Resident reside. Belawan is connected with Mcthui by a railway, 
constnicled before 1890 by a private comiAany, almost entirely 
dependent for its caruinga upon the numerous tobacco plantations, 
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several of which belong to English corporations. The plantation 
laboni’crs arc almost entirely aliel coolies, largely Chinese, and tho 
Malays are tMimparativcly lew in number. Tho tobacco plantations * 
of British North Br^j’iico have nearly all boon started iy planters 
from Deli. Between the mainland dependency of the Riow i«si- 
dciicy anil the residency of Palenibang lies Djambi, an extensive 
sultanate, whicli is still in a state of tiunsitiun ; a poHion belongs 
to the residency of Palembaiig as a piotectorate, the Snltan having 
in his capital (also called Djambi) a Dutch “com]iU’oller,'’ who 
ivprcsentss the resident of Palemban^j ; another iHirtion is clairucd 
by a quasi-iiidcpcndent sultan who roigns in the interior. Of this 
iiiteri(U* very little was kn»)wu until the sciciititic oxjxjdition 
despitchcd by the Dutch Royal Geographical Society towards 
the end of the ’seveiitii^s, but in 1901 an armed Dutch expedi- 
tion, no4'e.s.sitatcd by fretment disturbances, jienetrated right into 
the Jambi hinterlaiid, the so-called Gajoo districts, wlioni until 
then 110 European hud ever trofl. Otherwise there is little of a 
liiatoiical or political character to chik)nicle of Falembung, beyond 
ihc fact that many pen oleum wells have been started in the 
interior, and that it is noAV ])os8ihlc to travel by road from Palem- 
bang to Beiikuleii, on the wc.st Tho same remark applies 

to tlie residency of Banku Lshind, which includes Billiton Island, 
w'ith an as-sistaiit-rosident, nnd to tho residency of the Lumpong 
Districts, adjoining t-he PalemlMing residency, and comprising tho 
sonthciUmost portion of Sumatra. 

The W'eat coast of Sumulia is admin i.s1iig*ed uj-mui lines some- 
wrhat approaching those of the east c(xi.^t.k There is a government 
in the north /nljoining that of Acliecn, and compri.‘»irjg tho two 
residencies of Padang, the Higliluiids residency and the Lowlands 
residency ; further, tlic residency of Tjipaiiiily. All have scv(;ral 
us.sistaiit-residenciea. The resid««ncy of Benkulcri is intcrjiosed 
lietw'ceii - tho west coast government and tho rt*sideiicy of the 
Lairipimgs above mentiomKi. Of the recent history ol tlie former, 
all timl need be stated here is that, the settlement of tlie Padang 
higlilands ami of lapannly, wliieli, from the [>oint of view' of tho 
)»i(;tnn*s<|ue alone, arc among the most beautiful upland eoiintrics 
aiiywhcie to be found, is of much later dale than that of the 
Padang lowlands. IStill, uji to 1tK)0 a great deal had been done 
to develop the bing-negleeled interior, a development to which 
the geological survey exjieilitious, umlor tho lead <»f that 
eminent cngimei, Mr V'cj'bee.k, to whom we owe not only the 
best majiM of Sunuitra but also the most eompreliensive sliidy of 
tho Kiak.itao ejila‘*l>f.rn, have, so pov.ci fully coniribiited. A 
slate railway now runs fnen Padang town into the inleiifu* as 
far a.s tho immense Oml)iliu coalfields, winch arc worked )ty a 
private e.onipany. 

A brief mt'iition should bo made of tho island of Nias, wliich 
forms a jiolitieal division of tlie resideney of TupnntiJy on the 
west, coast. Nias has excited a good deal of interest among 
Hcieiitists on account of its rcmurkahle population, who.s<* origin is 
still in <lonbt, .lunghuhn’s .surmise that they are Battaks not 
having met with general iicccptuiiee. Tho Nias nativos arc a 
distinct racto. Oannilialisni .seems nnk'iown among Ihcni, hut 
shiviTy i.s still rampant, and cH])ecially In-ad-hunting, despite tho 
por.'ii.stent cflorts against it made by the Dutch and liennaii 
missionary .sivicties, whii h are. strongly rcjircseuted iu Nias. A 
peculiar feature of tlie jK>]Milatioii is the largo number of albinos 
which it coni] irises. 

From the iibuve outlim.s it would appe.ir that the government 
of Sumatra w'as still in 1902 in an ossciilially tran.sitory condition. 
For recent literature consult the works mciitioncd under Java and 
M.vlay, Aucuii'ELAco ; also Sehuiliiig’s Nedcrlmui lusschen de 
Triqirn (*‘Troi)ieal Holland,” 1889), and Prof. Van dek Ll i'U’s 
Netherlands- Dulia (2nd edition, 1892). . ^H. Ti.) 

SumbSiWSli oao of tho Little Sunda islands in tho 
East Indian Archipelago cast of Lombok^ ^measuring, 
according to Zollingo/, 4300 square miles, or, incliuling 
tho neighbouring islands, 5240 square miles. Four 
mountain chains cross tho* island in common with the. 
AVestern Sunda islands in a west to cast direction.' The 
northern, as in Bali and Xonibok, is of volcanic origin. 
In tho southern chain is found a limestone formation 
analogous to that in Bali, Lombok, and Java. Between 
these two chains are round hills consisting of lavas, some^ 
times of volcanic tulTs, boverod with the silvery and long 
grass which also clothes vast prairies in Jai/ia and 
Sumatra, natives live solely by agriculture. But 
out of a total iiopulation of about 75,000 there are^ 
11,000 foreigners, living mostly by trade and naviga- 
tion (Ligtvoet). Politically, Sumbawa, with ite four 
indoi>en(j[ont states, Itelongs to tho confederated states 
of the ** Governineut of Celebes and its de]i)endencies (see ’ 
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C»tBBE$), a situation to be explained by the fact of the 
old supremacy of the Makasjuaresi over Sumbawa, Flores, 
and Sumba. 

ZoLTJNO?K. “ So<*mbawft,” In VcrhanddPfigm van hei PsaUw. 
OewiqUKiUip, xxiii,— LtgtVOKT. “ Aiitcekoiiingen >>ffcicm‘nde den 
Eoonomiwihen Tocistand en do Ethnogmphio van Soenibawa,” in 
Tijdsckr. BaU. xxiii. 

Summit, a city of Union county, New Jersey, 
U.S»A. It is on the Delaware, Lackawanna, and Western 
Railroad, in the north eastern part of the state. It was 
formerly Summit township. Pojnilation (1900), 5302, of 
whom 1397 wore foreign-born and 120 negroes, ‘ 

Sumter^ a city of South Carolina, U.S.A., the 
capital of Sumter county. It is a little east of the 
centre of the state, on the Atlantic Coast Line and the 
Southern Railway, and is an iniporttint shipping jKjint for 
the products of the aiirrounaicg agricullurnl region. 
Population (1890), 380.5^ (1900), 5673, of whom 58 
were foreign-born and 3160 negroes. 
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of about 14,000 feet, , The value which he ^l^acliod wa»; 
3*0*^ C, per minute, with a fair probability of its being as 
great as 3*5’. Angstrom places the value at the yet hi^ier 
I^int of 4"’. We may assume the most pr<^abl© value to^ 
lie between 3*0“ and 3*5”^ This result may be expressed 
by saying that if the situ were surrounded by a spherical 
shell of water 1 centimetre thick, ^having a radius equal 
to that of the earth's orbit, the heat radiated would raise . 
its temperature at the rate of about 3*0* or 3*5* C. per 
minute (5*4® to 6*3* Falir.). Computing the volume and - 
mass of this shell, wo may determine the number of units 
of heat necessary to wArm it at this rate, which would be 
the rate at which the sun lost energy. The following are 
the common logaiitJnns of the anmunt of energy radiated 
per minute and per d.ay, assuming the two values just given 
for tlip constant. We remark that the C.G.S, unit of 
heat is that whicli will raise the temperature of 1 cubic 
conlimetro of water 1* C. ; the caloric is the amount which 
would raise one kilogramme U, w hile the erg is the C.G.S. 
unit (»f mechanical work. 


Suila — The surj,may be dcsc'ribcd in the most com- 
prehensive way as :i gfobe of matter so intensely hot that 
all the <^ul)staiioos composing its interior arc va]»ori7.e<l 
and dissociated, so that any chemical combination is pre- 
vented among them, and so massive that the gase.s which 
form it are compressod by the mutual attraction of their 
part.s to a density exceeding in the nicdii that of w'.ater, 
and |V>ssil)ly, near the centre, a.s great as that iif utetals. 
The following numerical ]»articulars will be eonvenienb for 
reference'. The bases of some of them will bcj found in 
Part IT. of the article^ Astiio.nom Y in vcjI xxv. of this w*ork — 


IVr 3Juiute. 


Constant 
Log C.O.S. 

,, Calorics 

n 


27*927 
24 027 
35 -SCO 


3-5 

27-1)91 

21-991 

85-627 


Per Pay. 

3*0 3-5 

31 -086 31 *1.52 
28-086 28-153 
38-718 38-785 


Angular sonn-di.imoloi- at mean distanec' 
PeiiMt}- (mirth’s (huisity--'!) 

„ (waltT -1) . 


9.59-03" 

0- 2.5.538 

1- 11151 


llio value of the e(|uatorial horizontal parallax of the 
sun at the eart.h\s mean distance, as now adopted in all 
the astronomical cplnnncrides, is but tho most 

recent investigations indicate a somewhat STiialh-r value, 
probably 8*7<S", and a correspondingly greater distance. 
The distance, linear diai>jetcr, mass, and attraction di‘]M*ijd 
in their determination upon the par.alla\, and arc therefore 
given for the tw^o values of this quantity just mcntioneil : — 


A.s.snining tlio mean sj>eeific luN'it of the materials coin- 
po.sing the sun to be the same as that of water, the lo.ss of 
energy would be equivalent to a lowering of the tempera- 
inro at the rate of iiboiit 4“ Fahr. per annum. Assuming 
the sun to be of uniform density in its intoi-ior, and to 
contract uniformly tln-onglnmt it.s mass w*hen cooling, the 
number pf ergs of work dont- by a contraction of this iiioaa 
through ceiilinuitres is, when a coeflicicnt is expressed 
by its logarithm, (37 51 .o)?/. The annual cont motion whieli 
w-ould tlien generate cmergy equal to that radiated w 
6790 centimetres or 225 feet. In ileriving this result no 
j alhnvance is ma<le for the rise of temperature lu-oduced by 
j the contraction. The re.Mult of this vise would be a yet 
I more rapid eonlraetion, since the latltu* must suflice not 
only to product.- tlu* (uiergy radiated, but the additional 
energy retjuired to raise the te’in|»erat»tre. 

Tlie interior of the solar globe is iiivi.sible to us, so that 
its constitution must be cnlirelv a matter of iiilovence. 


Eqiuitoriiil horizonbil pandla.’c . . , 8-8u" S'7R" 

Mrjin distainjo (Ivilomoli-fs) . . . 149,. '>01,000 119,811,000 

„ (miles) .... 92,896,000 i».-{,lO8,0MO 

Linear dumettT (kilomctn-s) . . 1 ,391 , 080 1 , 39 1 , 24 0 

,, (miles) . . . 861,372 866,3-10 

,, (earth’s (q. (liani, ."!) . 100*05 109 30 

Ma.ss (tjartlfa mass = l) . . . . 33*2,297 33 1,. 51 2 

Gravity at surface (metres) . , . 273-8-2 274*42 

„ “ . . . 2--8S 27-95 

Acconling to Sporor’s (leterminatimi.s from 1861 to 1866, tho 
position of tho solar equator roforred to the eoliplie. is ^ ^ 

Longitude of .ascouding node 74 *2* 

Inclination to tlie oelijilio . . . . .6*6 

Thfi most Teijonfc dotci-inination of tho |M*i*io«l of tlu3 solar spots is 

Ur'istioy'02. 

A fundamental constant of .aolar physics is the rate at 
which tho snn radiates heat. Tho measure of this radia- 
tion, called tho solar con.stant, is the amount by ^yhioh a 
shoot of water I ce,ntimetro thick, cxjjosod jierpendioularly 
to the sun’s rays at the earth’s moan distance, would rise 
in temperature in one minute if it obsorbe<|| all the rays 
and Icwt no heat The determination, being nece-ssarily 
made at the earth’s surface, tecpiires a knowledge of the 
absorption of the sun’s heat in passing through our atmo- 
sphere. The selective character of this abaoijUion renders 
its determination difficult, and, as was pointed out by 
Langley, has led to the result being much too small. The 
most elaborate determination at command is that of T^ang- 
,Iey, made on the summit of Mount Whitney, at an elevation 


j Its .surface, the ])lioto.spberc, is all wc uiulor 0 '*dinai-y 
j circnin-slancc:*. Jinnu'dialcly out.side of it, and lying U]ion 
! it, is a layer of .'•"clMiuniiious gases, red in colour, f uiniiig 
I the ehi’nnn)splu;re. Outsitlo of ibis is an irregular collection 
• of matter of extreme tenuity, llio corona. Both chromo- 
j sphere and cfuona under or<linary circumstanco.s, in- 
visible to direct vision ; tho chronios]»licre c.an be detected 
by tho aid of tho s|)octi-o.«cope, but the corona i« viaibl© 
only durijig total oclipsc.s of the sun. 

The munbor of U-irestrial elements whose spectral lincJ* 
can be detect e.tl in the solar spectrum has been increased 
by Kowda lid’s researches with tlie aid of photography. 
The question whether oxygen is in the list haa long been an 
open one, and cannot yet bo regardc^l as decisively settled. 
Its dijficuJty arise.s largely from the fact that w c necessarily 
see the solar spectrum after the light has pa.S8ed through 
tho oxygon of the earth’s atmosphere. Investigation.^ by 
llunge make it at Ieii.st highly pi-obable that a triplet of 
lines in the extreme red, 'VV. L. 7772*2, 7774*4, and 7775-6^ 
belong to the .s|jectrura of oxygen, and are also true iolar 
lines. This evidence will be the more easily accepted tliat 
the absence from the snn of an clement so abundant on 
tlie earth does not seem probable. 

That the photosphere cannot bo a continuous solid or 
ordinary liquid, like molten metal, is shown by the fact 
that, if it wTre, its enormous radiation Lyonia result in 
its Ijeing cooled down almost instantly. Even, were tho 
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liqtiul ^ Ik'ansparent as watur, all the heat radiated at 
any moment would come from within n few yards of its 
siii’facc, which would cool down in ii few min- 
Mpben hours. Indeed, whatever constitution we 

assign to the |)liotos|)?ieri!, tJie jnatter coinjH>sing 
it would Cool off at a rate of several thousand degrees in a 
day if it remained radiating matter iim.st 

therefore be continuously renewed by convection currents. 
Great mobility is thenst'ore a necessary eliamcteriRtic of its 
conatitution. The combiiiiitiou of the required mobility 
and radiating power is best obtained by supposing that the 
more rofra(*tory substances in a rising mass of vafiour, 
carl)on f(jr example, condense when tliey reacli a certain 
level, and then fall rapidly back into the interior, to Is^ 
there rovaporized. Jlut it does not seem alisolutely 
necessary to suppose any condensation, because the priii- 
cipbis of tlierJiiod)nainies show that a stratum of gas so 
thick as to be opacpie to radiation u il! ra<liate like a solid. 
Further inferences as to the nature of the photosphere 
may be drawn by starting from the envelope of hydrogen 
which rests u]ion it, a>id assuming that eliroinos])here and 
photosjiliore have a temperature corresponding to convective 
equilibrium. Tiie latter A\ill occur wlieii llic lein]H.u'atare 
in going downward increases at such a rate tliat a descend- 
ing current, (toritiuually gro^^iug hotter by the work of 
compressing it, .shall always liave the same tcnij>eraturc as 
the stUTouinliug mass. In this case the teirqu*rature will 
increase with the depth at a uniform rate, if the change in 
the gravil;) in going dijw'uward be neglected, fn the cum'. 
of hytlrogeii the rate is about 15'^ C. per kilometre, and in 
the case of air about twTuty times Tuore rapid. 7\.'*signiiig 
to the chromosphere a depth of htJOO kilom(‘lros,^,the tem- 
perature at the base w'ould bo some 7r),0()0° higher tlun at 
th(! surface, wliatevor the tojnperature of tJie latter might 
Iw. This result, however, is ex(JO^/iive, )>ecause baMxl on 
the hypotlK'ftis of no radiation. I'lie effect of the radia- 
th»n from the jdiotospherci is to elevate the tenqioratnre of 
the outer parts of the cliromusjdiero, the base (»f wliicli 
must, under all ci!‘cunistauces, bo at least as cool as the 
{>liotos]>hL>ro cm whicli it rests. In the general average 
every concentric shell of the sun’s mass must Ik) hotter 
as we go downward, since beloAV llie region fn)in which 
radiation is received a condition ap[»ruaeJiing to that 
of convective oquilihrium mii.st hold. The increa.se (»f 
temperature in this case would admit of being comjailed 
by the laAv.s of JJoylc and (hiy-Jjiissac, did Ave know tlie 
physical coiistaiiis of the va]>ours composing the. sun. But 
we must .s]>oedily roach a point of temperature and coii- 
densiitiou at Avhicli these law'.s ceasr; to hold, and there is 
also a tendency towards equality of teniperatun; through 
interior railiation. We cannot therefore say what either 
the teiiquuuture or density may be at a great dej>lli. 

iXdining the photosjdicre as tlie totality of all matter 
w’hicJi rarliates an apprecialde amount of energy into outer 
8i>aco, w'o see that it cannot bo a surface, but rather a 
stratum, of whicli the ]irobahle de^ttli is several hundred, 
and may Ixj several tliousund, kilometres. Tlio best 
estimates of its toinpcrature range from bOOO” CJ. to ten, 
ilftcon, or even twenty thousand. Ileally, hoAvever, no de- 
finite teinjHjraturo can be assigned to it, owing to the 
ra])id incroaso of tenl]>eratuvo witli the depth. 

I'ho reversing layer of Young may he regarded as 
con^iectiiig the chromosphere and photo.sphere, being at 
once the base of the fonner and the extreme outer 
surface of the latter. Its duration during total cclipsc.8 
of the sun, and the circumstances of its visibility on such 
occasions, seem to shoAv its thickness to be a considerable 
fraction of 1", say 500 kilometres. Its bright lino 
S![)ectrum shows that a ray of light from the earth would 
pass through and through it and suffer only selective 


absorption. The path of such a ray witliin the layer 
would be some 30,000 kilometres if it went in a straight 
course, and yet more if it underwent refraction. Bcuig* 
transparent thro«gh such a length, the tenifity of the 
layer must be extreme. Were its density not much less 
than that of our atmosphere, a ray of light could not j'ass 
through it without being refracted from its course toward 
the interior, and no briglit line spectrum w'ould then be 
visible. This result is totally at variance with the infer- 
ences of JeAvell and Humphreys from the character of 
the .spectrum — that the pressure ujion it is equal to several 
terrestrial atmospherevs. But the W'riter considers' that an 
inference from these data can he little more than a c(ui- 
jecturc. The y»robable law of the increase of temperature 
from l})e inner regions of the sun oiitAvard is ksIioavh 
in Fig. 1. Mere C is the centre of the sun ; i.s tlie 
region of the ]>hotosj*lic‘.'e. a slu‘ll between the surface 
^5 S, which is the inn(‘rmo>L one that radiates heat into 



outer space, ami B B, the very tliin shell of the reversing 
layer ; //, betAVOcn B B and T T, is the ivguiii of tlu; 
eliromusphero ; ordinates parallel to C A, lerminaling 
ill tlie curve f)f the figure, would ru]>res(‘nt the 

diminishing tciiqieraliire. From t!ic centre C A to tiic 
surface S S tii(j law of diminulioii is that of convective 
eijuilibrimn. 1’lie dotted curve out.sidc of S is a continua- 
tion of this curve, .showing the temi»erature as it Avould be 
Axc.re there no radial ion. But owing to the radiation by 
tile y»hotosy>here tliei e is a ra])id ilroyv of tempcraliire throngh 
the latter, while out.side of it, the radiation being absorbed 
by the chromosyjiere increase.^ the temyKiratuve of the 
outer surface of the latter. The result i.s a rayad fall 
througli the jihotosjdiere, w’hile in the cliromo.sy there 
the cliange may be quite small, the whole being slioAvn by 
tlie continuous curved line. 

One of tJie most curious ythenomena connected with the 
sun i.s the rotation of its equatorial regions in Ic.ss time 
than t}io.‘<e nearer the yjole, the difference being 
al)oui 1*^*5 between the equator and the limits of 
the syHAtted zone. The cpiestion would naturally 
arise A\hether this might not be due to a motion of the 
8j)ots ill longitude unaccoiiqianied by a motion of the 
matter of th^ photosphere around them, much as a Avhirl- 
wind ntight change its yxisition without a coiitinuoiis 
translation of the air. On this supyiosition a spot would be 
in the nature of a disturbance, Avhich might be jiropagated 
from point to yioint independent of the matter di.stiirbed. 
There are, however, other tests. The motions of the 
faculaj admit of being" followed like those of a syiot, 
though not so easily. The results from facula^ have not 
been concludve, but the preponderance of evidence is that 
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they follow the same anomalous law as the spots. The 
Tnf)st conclusive test is that afforded by the spectroscopic 
tsomi)arisOn of velocities to and from the earth at the 
opposite 4flnbs of the sun. Very caiioful coinparLsons 
of this sort were made by Crew ainl Dun^r, the latter of 
whom seems to have reached a high degree of precision 
in liis work ; his general couclu.sion is that the angular 
motion in question actually grows slower toward the poles 
not only within the zone of sun spots, but to at least 
+ 60“ of lutitudo. Wliat niake.s the phenomenon seem 
anomalous is that, in the case of a revolving ttiiid body 
the particles’ of W'hich constantly change their i^ositions 
relatively to each other, the most raiud angular motion 
should bo near the axis of rotation, v^bei’c it might become 
so great that a vortex would form. Several recent writers 
have, lunvover, constructed hydrodynamic theories of the 
processes going on in a rotating mass of gas at a high 
tenq)eraturc, leading to a law of rotation similar to tliat 
observed in the ju’csent •case. Tlie .suhje(‘t is most 
thoroughly 'workecl out in a memoir by Prfjf(\ssor 11. A. 
Sampson (J/fc*wJs. vol. li.), but it is impracticable 

to condense this or gtlier inatlicmatical theory of the 


commenced with Carrington’s work in 1856; ^During 
the four cycles which have since elapsed the &ix)ttedTiess of 
the Routbern hemisphere has in the general average exceeded 
that of the northern in a ratio of about 6 ; 5. Tliis excess 
is greater than the probablq result of chance irregularities, 
but its (lertnanence cannot yet be regarded as established. 

A most impoitaut question connected with the length 
of th(‘ ixjriod is wheihei* the cycle is fundamentally a 
I ijerfectly regular one. Are tlie observed irregularities 
I in tlie degree of si)Ottedness suiKjrposcd ui>on an invisible 
1 Cycle of change of invariable leugtJi on whicli tliey 
i fundamentally dci»cnd, or Is tlie cycle itself an irregular 
I one? In the former <‘.asc the times of any one phase 
I through long i»eriods will, in the general average, W 
: equidistant : in the hitter ca.se tlie irregularities will 
I constantly lend to iiccunfulate, so that the deviation from 
: Iho results of uniformity may incrca.se to any extent. 

I Wolf, from re(‘ords beginning with Galileo, derived 
; the time of every maximum and minimum .since 1610. 
Including the phase.s ii]) to 1895, it is found that thciv 
is no eiidonce of any accnmiilatod deviation, but the 
iliffereiices 1 between the obseried epoch.s and those corn- 


subject w;ithin our present limits. We must therefore ! puted on the supposition of a iinifoim ix-riod seem 
confine ourselves bjr a brief .statement of the pro])able j l)e accidental all the way thrniigh. 'J’he probability Is 
CfUiditions ex'isting and processes going on in the .sun’s 1 lliereforo tliat the nnkm>wn cycle of cliungi*. in the 
interior. The result of the convection currents must be a j interior of thtj sun on wbicli the ilegree rd’ spotledness 


continuous incr(?asc in the angular speed of rotlttinn from { dtqMuuls i.s (jnitc uniform. No cause external to the sun 


the surface towards tlio centre, Tlio law of tJiis increas(i 
cannot be rigorously diderniiued. It seems to the writer 
that, passing inward from any point of the miu s cspiatorial 
rogiod, tiievo could at first Ik? no diminution of the liiuvar 
sjioetl; that is, the angtilar speed should increase at le:i.st 
invorstdy as the <listauee from the centre. Sauq^sou’s 
theory, l»o\v»'ver, makes the increase in angular .syieeil 
.slower than tliis (Iok\ p]). 175, iTfi). The eflect of the 
inct'tJasing yiressure and temperature is to increase the 
vis(!osily towaixbs the centre, so that tlie central core may 
behave like a .bolid. It Aiou Id also have a liigher angular 
spe(‘d of rotation than any point of tlie .surface,. 

An important reeent }»apcr on the subject is by' Emdmi 
{Sif:ii(nfjshn\ Munich Akad.^ duly' 1901, p]>. 330-565). 
'I’he greater speiid of the csjuatoiial rotation is hero 
<!onnecUMl with a theoretically higlier temperature of the 
phtjtosydiere at the poles lhaii at the ecpiator, a condition 
not yet confirmed by' observation. 

Several theories of llieir rnofle of production liiive bciui 


having the period in question is knf»\vn to exist. The 
period of Jujuter, 11 *''*80, conies nearest, but <liffers so 
much as to pi‘eclu<h‘ the ]iy]>othcsis of coincidence. E. 
AV. Brown {Mn,\. j\oL A.A.N., October 11)09) tUscn.sses 
the question whether the combined ticlc- producing forces 
of Jii] liter and Saturn might iu»t represent the changes 
1 in 8]K)ttiMlm‘ss, but reaches no definite conclusion. We 
must therefore se»‘k for the cause of the I'yclc in ojieralioiivS 
' going on within ilie body of tlie sun itself. It is reinark- 
■ able tliat the phases of increa.se and di'crease during the 
j cycle follow very rlitferent laws in ditferent solar latitudes. 

I AlKUit the lime of maximum tliere is a fairly detinite law 
; of di.stribiition of .spcjt.s in latitude. There an* verv few 
I at or ue.ar the solar eipuitor. 'Hie nuinbcr ineiea.^es ii|,r to 
i about 15“ lielioceiurie latitude, where it reache.s ,t ma.xi- 
' mum. From this [»oint it falls off .slowly at jind, then 
I more rapidly to 30” of Jatiludc. Beyond thi.s limit a .“pot 
' is only oc<*asiojMlly' seen. Tlie iiuml)i‘r of spnls in belt> of 
latitude 5“ wide during 1894, just after .‘i maximum, was 


propounded, of which that of E. von OpjioJzer (Vienna, 
SchwiiiiisheL^ 3rd Nfarch 18y.‘l) lias receivotl most j 
attention ; but the condition-s are not yet ripo j 
spo s. formulating any theory of the subject. \Vc i 


follows ; 


Mid. of bclH ”0 


. 3 .sjmls 

. l:i „ 

■ •>« 


shall tlicrefore confine. our.sclvo.s to the general laws of 
the phenomenon brought out hy recent invest igation.s, and 
to deduction.s from observed facta. 

In going through the eleven-year cycle of change the 
rise from miniiiuim to maximum of-Mpottednes.s take-s place 
more lupidly than the reverse, the two ]>artial ]Hn-iod.s 
being from minimum to maximum, 4'’'G2, and from 
maximum to minimum, 6^-51. The degree of .sjiotietlness 
at any one phase of the cycle is (juito irregular, being 
aometiraes greater or less than the average for a jieriod 
of a year or more. The fi])ots in one hemisphere some- 
time.s reach a given phase, say that of niaximuui, a year j 
or even more in advance of those in the other heratsphere. [ 
Siniror from a number of observations iiifeiTed that the j 
uouthern cycle was generally in advance of the northern 
one ; ttds, however, is not justified by more recent com- 
parisons, which , show that, in the general mean, the 
spottednoas of tho .tWo solar hemispheres goes through 
its phases simnltancously. Accurate observations of the 
spottedness of the tWo, hemispheres of the sun separately 
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The AVil.souian tlieory, that the Ki)ot.s are deprexsiona in 
the pliotosplicro, reatwl uikui a .snp[)OSod effect of i)er.stK3c- 
iive, the penumbra which surroiuul.s the dark nucleus of 
eai’h 8ix>t being aupixiscd to Ihj broader on the extoriur 
edge of the sjKit on the .sun’p limb than on iho 
interior edge. But the breadth of the jxjiiuinbra is 
extremely irregular and variable, and it is now found that 
there ia no such systematic diftereiicc, nor any other 
evidence of a depression. The (question of the exact 
location of a sun s|X)t is nece.ssarily somewhat indefinite, 
because what we have to do with is a phenomenon, and 
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not mIroV an object, It may be that the cause of the 

pheDOMon .extends through the entire thickness of the 

photOBphcric Btratum. 

The fundamental facts, relating to the radiation of the 
spots, which modern iuvestigati<^n has brouglil out are these : 
— By the aid of a thermopile it was long since found by 
Henry and Secchi that a aiK>t radiates not only less light 
but less heat than ftic rest of the photosjdiere. The 
radiation from the photosphere is w'eaker the nearer w'o 
approach the limb of the sun. The question whether 
the radiation of the spot diminishes in the same degree 
has been investigat'd by Langley and Frost. It is found 
that this is not the case, njid that in the general avemge 
the diminution of radiation from the spots is h\ss than that 
from the photos[)here as the latter approach the sun’s 
limb. This lends colour to the view that the spot is 
high up in the photospheric stratum. The spcctrosco[je 
show’s that th<^ darkness of the siK)ts, esj;K^cially of the 
umbra, is <liie entirely to an absorption of light by gases 
denser than those which produce the lines of tlu^ solar 
.^qx'ctruTn. Th(*. entire s^R'ctruiii seeni.s to be darkened to a 
greater or less extent, but in an irregular way. Young 
and Duner have resolved Ihe dark regions into great 
numbers of fine lines. Another remarkable pliommicnon 
is the broadening of most of the spectral lines.. In 
addition to tliis, aline is frequently reversed — that is, .soon 
as bright iii.stea<l of dark. Frefpiently a bright line* 
ajijaws without the broadened dark line having dis 
appoar(‘cl. The reversed line is also fn*queiitly cur’s ed 
or displaced, sliowing rapid vertical motion in the ga.s(?.s 
w'liich prodiKs^ it. The rovorse<l lines are generally tliose 
of calcium, hydrogen, and iron. It is remarkable that the 
line.s iwen of th(‘ same substance are not rtroadened 
equally. This, how’evor, is only one of lliti many irregu- 
larities in the hohavionr of the spe<dral lines of a siib.stance 
under various eOT]di^i(nlS. I’lie behaviour of the spectral 
lines se<.‘in.s best explained by supposing iib.sorj>tion by 
a dense layer of cool gases with another of liotter gases 
above if^ 

Intimately a.ssociated with the spots are the facnilm and 
prominences. The former are Hul)ject to the .same jieriod 
us the .spots and, like them, are ino.stly within 


of the sun. Actually, tlie light not being monochromatic, 

the entire spectnun of the snn wilJ fall npon the plane of 

the image 11. To obtain the photograph by the K-lighfc 
ail actual slit S' §' is made to move over the <mage B in 
coincident.‘e with the K-image of the slit S S. Thus a 
photograph of the entire sun is obtained in which only 
K-light is alloweti to fall on the plate. The niost remark- 
able results obtained with this instrument concern the 
foculie. The ordinary visual spectrum of these objects 
shows rhe H and K band.s of calcium reversed by a thin 
bright lino running down tlie middle of each, thu-s indi- 
cating the pvo.Si'noe of calciimi vapour at a higher tern j»era- 
ture than the surface below. The reversal is often double, 




Fig. U. -Prim'Iple of Tlali^'B SpecLroheH(»jfraph. • 

a very thin dark line running down the middle portions 
of the somewhat broader bright line. This indicates the 
prc'scufc erf a stratum of cooler calcium vj4)Our above tin* 
hotter one. In some cases the bright line on one side of 
Ihe dark one disappt'ars, showing the double reversal to be 
unsym metrical. Distortions in these reversed lines are 
rare. Tlui bright II line is Hometimos accompanied by the 
neiglibouring lU line diu^ to hydrogo]!. No briglit line.s 
inoH' refrangible than tlio.se of calcium are ordinarily seen 
in cither the facuke or the .spots, Photograplis of the. 
^^•llole surface by lln^ sj)cctroholiogra]>li show’ that tins 
reversal ot tlie K line is only an (‘xtnmic case of a 
ph(‘iiomf:non pre.sont here and there over a largo [>ortion 
of Ihe .sol.ir disc, e.s|»t'cially tlip middle latitude bolts of 
greatest spoltedne.s.s, and coinjal.sing a regular gradation iii 
the behaviour of tlie K lino. Commencing at one extreme 
with the normal darlcncss usuiilly sliown in llic visual 


sjiectrum of tluj sun, this line may, in s[)ccial regipns, bo 
.‘10" of lh(i e(|uator, but they are found oci;a.sinii- j les.4 dark to any extent, then gradually reversed, first by 
Iniaences. though rarely, oven in the jiolar regioii.s. j the narrowest jKw.siljle line, and tlion by one of increasing 
The prominence.^ arc also found all over the sun, brightnes.^, vvliicli at lengtli changes into a double reversal, 
but are more frc(picnt in Ihe spotted la1.itude.s. It Is ! Uegion.s w here this gradation is found to begin a re irregularly 
mtt estalilishcd that the sputs have any well marked 1 scattered over a ronsidcjiable portion of the sun’s tlisc, but 
motion in latitmle, though a Icndciicy has ]»een Himijeeted ! the brightening is farthest advanced in the two zones of 
in tlios(; of high latitudes to move tow’ard the i>olc. | greatest sjiot activity, where they sometimes cover widely 

The most ho[)eful source of conclusions re.spec.iing the • extemieil regions, with scarcely a break, though with 
.surface of the sun seems to be offered by Hale’s imd hod ' v.arying intensity. Besides these bright areas, the photo- 
of photographing it by monrichroinatic light, which is ba.sed : graphs show a fainter reticulated structure extending from 
on an idea originally suggested by Jans.seii. By it a : pole to ])ole. The brighter regions increase and decrease 
photograph is madt! in which all the light but that of one | in number and intensity with the spots, but the reticula- 


jMirticular spectral ray is cut ofl*. The e.ssential princijde 
of the apjiaratua by which this is done is thi.s. Let A be 
an image of the sun formed in the focus of a telescope. 
To fix the ideas, let us sup}»ose this image formed of 
monochromatic light, that of the calcium line K for 
example. If this light is pa.s.scd through a siKictro8CO|)o, 
whether prism or grating, it, I sung monochromatic, suffers 
no dispersion. B may then represeuL the second image 
formed in the focus of the sjicctroseope. Tlien let 8 S l>e 
a slit tlirough a frame which cuts off all the light but a 
narrow line. The imiigo will then be reduced to the line 
S' S', which will aim|)ly be the spectral lino K. Snptxisc 
S S to move vertically across the disc ; the lino S' S' will 
then seem to move in like manner .across the imcge'B, only 
in.stead of an actual motion of the sticctrum it will be a 
moving impression of the K-light from the different parts 


lion |)crsists throughout the entire suil-sj>ot period. On 
rare occasions the ]>hf)tographs show remarkable cnqrfive 
phenomena, which break out near sun'stiots and rise as 
immense cloud.s of caMum vai)oux, obscuring in the photo- 
graphs the underlying regions of flie photosphere. Such 
eruptions are, however, quite invisible either by direct 
vision or on iJiotqgraphs of the sun taken in the ordinary 
w'ay. The photographs which may be taken with the 
insthtment are not confined to the photosphere, but may 
include the chromosphere, with its prominences. When 
taken by the light of the K line, these objecto^havo the 
sharpness of outline of the best eclipse photographs^*. 

One of the most remarkable constituents of the chromo- 
sphere ^nd protuberances is helium. * W^hen the sjjectrum 
of the objects in question , vras first studied, a l^ight line, 
W.L. 5876, was found to be present, not Imown. to 
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fitaong thd tines of the solar spectrum. }^ing near 
tke iwo 1) lines . of sodium, it received the designation Djj. 

■ • Ite origin remained a mystery until it was 

fnliiMi by Ramsay that this line was emitted by 
a hitherto unknown substance in clo^ritc, a raii 
Norwegian minefal ' To this new element the name helium 
was therefore ^ven. Besides the lielium line, the H and 
K lines of calcium are also found in the chromosphere. 
Hydrogen, helium, and calcium are therefore the three 
elements the evidence of whose existence is most uniformly 
shown. Bat besides tlicse, the lines of many other metals, 
especially iron, magnesium, and sodium, aie found, with 
greater or loss frequency, it is curious that they aro 
present mainly in the eruptive protul)eninces, uever in the 
cloud-forms. This fact is susceptible of the very rational 
explanation, tliai after being thrown up from the sun, 
they rapidly condense and fall back, while tho lighter gfuses 
of the other elements remain. At tho station on Mount 
Sherman Youiig catalogued 273 lines which were seen 
with greater or less frequency in the spoctnnu of the j 

chromosphere. This list has since been consi(leral>ly ex- ' 

tended. ' ^ I • 

An outline of the obSjervations made cm the corona 
during total eclijxses wull be foiiml in the article EcujrsES 
Cofoaa vol. vxvii.). At 2 )resent we con- 

fine ourselves to certain plieiiomena and conclu- 
sions of a general nature. In interj*reting the apj»arent 
form of this curious effulgence, it must 1 h^ reniemlKued 

that w'c see only a as it Avere, of tlie real 

corona. The latter surrounds the sun on all sides, towards 
US and away ftom us as well as laterfdly. What we n'ully 
see at each ap[)arent point is not the corona as it is at 
that point, hut tho combined effect of all the matter lying 
along tho lino of sight from our eye to the corona. This 
makes tho seeming diversity of structuio mure lemarkable, 
since the diversity must be lessened by the effect of ittu- 
speciivo. 

Considering, first, tho visual as|)eet of the <*orona, the 
most striking feature is found to bo dts radial structure. 
It is not merely a ^ft elfiilgencp, but a cemjjlcx combina- 
tion of rays, frecpiently with dark rifts bet w^eeu ‘them. 
The api> 0 aranco of these rays is much likt< what we .should 
expect to see if the equatorial regions of the sun wtTo 
dotted over with hunilrods of search-lights sending out their 
light through a thin fog. Yet there can be iiotliing of tliis 
kind, because every iKDint of the coronji must be equally 
exposed to the light of the suii. Tlicre is a remarkable 
difference in the radial structure in the equatorial and 
polar regions. 'A iHxuUarity of tho latter is tlic curved 
rays which bend away from the axial lino on all side.*;.^ 
There is a curious resemblance between this ciirv.atnro and 
that of tho linos of magnetic force as they would l)e w(.to 
the sun a magnet. This arriingeiucnt doC!s not, however, 
extend around the equatorial region as it should, if the 
rays always coincided with linos of mdignotic force. 

The spectrum of the corona is found to bo a faint, con- 
tinuous one, crossed with a small number of bright lines, 
which form its cha^toristic siiectnim. Of tbc.so line.** the 
strongest is one in the green, long supposed to be identical 
with 1474 of Kirchhotf's scale, of which the wave-length 
is 6317. At recent eclipses Lockyer found the wavcr 
length to be 6303, w^hich does not coineido with any line 
present either in. the spectrum of the sun or in that of any 
known aubstanca Tho lines next in brightness are near 
wave-lengths 4230 and 4290. A number , of others have 
been reccMed, some of which belong to hydrogen, calcium, 
and heliiim, but tiie existence of these as belonging to tho 
odirona has bOen qn^tipned. ^ 

The question whether the continuous spectrum of the 
corona has i^y dark Huesj as shdald be the case were it 


reflected sunlight, is still an. open one, with a mrge pre- 
jioutlerance of evidence in the negative. Only Janssen has 
ever been able to see such lines, and it seems likely that 
Campbell and others who hiwe failed to see them en/iyed 
ratliQr bett(^r conditions for doing so than did Janssen. 
However this may be, a rational interpretation of tho 
s])cctruni sauns easy. Scheiner haa» shown that any sub- 
stance, osixjcially if composed of solid particles, mu.st in 
the. tioighbourbc)ud c»f the sun be heated to incandescence 
by the sun’s rays, and must therefore be .self-luminous. 
In addition to this, it would reflect more or le.s.s sunlight, 
according to its degree of blackness. Only when |)erf«ctly 
black would it have no ]K)\ver tn reflect ; if belonging to 
the Avliitt'r ehis.s of .substances, it niiglit rcdlcct more light 
lliaii it emittofl. Even if gasituis, a faint continuous 
.spectrum foimied by its owji radiation Avouhl not be out of 
the (jue.'>tiuii, kx^aiiso a g.iseous l,»ody really emits light of 
all Avavc- lengths, though the ijuantiry not l>elonging to its 
cliuriKqcristiii lines is extremely minute. We may therefore 
regard llie light of the corona as a mixlure rd its OAvn liglit 
Avith rctlected .sunlight, the latter l)(‘ing in an unknoAvn 
but probably small i)ro[>ortiou. The result of observiitiona 
.showing that tho coronal blatter Ls tus blight in the rifts of 
the corona as in its brightest jKulions still lacks decisive 
eonfiniiation. Granting it, the corona would seem to bo 
ill .some sort duplex in sti iicture, cuu.sLsting of an extremely 
tenuous atinos])here of the unknown substance coronium 
.surrounding the .sun, in Avldch are susjiended minute i.»ar- 
tirlcs i»arlly or wholly vaporiml ]>y the sun's heat. All 
vie\\.s of the corona as incandescent matter are at variaiico 
AAith the measures of its heat A\ith the bolometer made by 
Abbot of Vlie Smithsonian Institution during the eelij>.«e of 
loot), 'rhe.se, as intciqu'ettsl by Abbot, would show that 
no obscure heal is radiated hy tho corona, a result wLicli 
cannot be accepted vvitlniui further investigation. 

All interesting question is whether the coronal matter 
(lues or does m)t rotate Avitli the sun. Three states of 
tiling.^ are possible : it may renuiin at rest as the sun 
nilal.es, or nUate with I he sun, or, like a mass of meteoric 
matter, might Ik^ revolving around the siiu in orbits uinlcr 
the influences of gi*avitatioii. I'ln*. latter Avoiiid irnjdy a 
vjislly iiaue ra]»i(l rotation tlian that of the sun il.self. 
Cauii»bcll has invt'stigated tlij^ i]iicstion by eoinpariug the 
sjKjctra of the lines at the tAvo edges gf the .sun. The 
r(»siilt is conclusive .againsl the moti(m of ihe coronal mxttor 
in nn orl)il around lla? sun, but i.s indicalh’o of a motion 
convsponding to that of the sun^s rotatif)n. The eticct is, 
liowcAXT, too minute to bo quite conclusive. 

It Ir.ia been sIioavii by Andienius {PhyaikalMie Zeit- 
mhrit\ Xov. 1900) that a niinuto inqud.sivc force of the 
sun’s rays, pointed out by Maxwell in hi.s devclojjuieut 
of tho elcotromagnetic ih(*oiy of light {Electricity and 
Magnetisimi vol. ii.), affords a remarkably plausible ex- 
planation of the tails of comets, the floating prominences, 
and the solar corona. It results from this theory that 
this action u^ion particle.s of matter of diimui.siona of alx)Ut 
O’OOl mm., and of density unity, will hs equal to their 
gravity towards tho sun. Particles smaller and rarer will 
be driven olf against the sun’.s gravity. Wo have there- 
fore only to supjiose the solar corona to composed of 
part 4 cle,s like this, to account for its sPeming suspension 
about tho sun. (s* K.) 

Sunbury^ a Iwrough of Ponn.sylvaiim, U.S.A., 
the capitu^ of Northumborland county. It is sil^iated 
in kit. 40^* 52', long. 76“ 47', on the eastern bank of the 
Sttsquelianua rivor, at the junction of its north and west 
branches. Its site is level, and the borough is laid out 
with great re^arity. It has three railways — the Penn- 
sylvania, the Northern Central, and the Philadelphia and 

S^IX. — 9 
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Baadtcii^^ S^nbury contains the repairing works of the 
^Bennsylviinia BAilroad, and wied manufactures. It uiis 
.^tled ih 1 T 72 . ropulation ( 1880 ), 4077 ; ( 1890 ), 
i 9930 ; ( 1900 ), 981 Oji^ of whoyi 1970 were foreign-born. 

8uildArb£inS| They a tract of waste country in 
British India, forming the seaward fringe of the Oangeiic 
delta. It has never* l^een surveytH:!, nor has the census 
been extended to it. It stretches for about 165 miles, 
from the mouth of the Hooghly to the mouth of the 
Meghna, and is bordered inland by the three settled dis- 
tricts of the Twenty-four Parganas, Khulna, and Backcr- 
gunge. Tlie total area (including water) is estimated at 
about 5500 square miles. The whole is a water-logged 
tract, overgrown with impenetrable jungle, in which tigers 
and other wild beasts abound. Al tempts at reclamation 
have not l)eon very successful. The forest department 
rcfilized in 1897-98 a not revenue of I Is. 4, 00, 000, chielly 
by tolls on produce remove<l. Tha characteristic tree Ls 
the mndri {Heritlera littorcdis)^ from which the name of 
the tract has boon derived. It yields a hard wood, usckI 
for building purposes, and for making b(»ats, furniture, 
Ac. 1'ho Suridaibans are everywhere intersected by river 
channels and creeks, some, of wnich afford tlie recognized 
means of water communiciition between CalcutU and the 
Brahmaputra valley, both fnr steamers and for native 
baats. Down to 1807-98 tlie total cajiital expenditure 
on tlie Calcutta and Bastorn canal w^as Us. 63,00, 0t)0. 
The gross revenue from tolls in that year w^as Its. 4, 26, 203, 
and the not revenue Us. 2, 2 1,798. The tonnage of boats 
was 1,016,637, with cargoes valued at Ils.5, 00, 11,126, 
or about four millions sterling. 

t 

8uilCldy« — There lias not since 1887 been any 
Icgi.slation directly affecting tli(^ observance of Sunday in 
the United King<lom, or tlie. law^driess of carrying on any 
trade on lliat day. But a good many Acts have been 
intnwluccd wdtli respect to Sunday tra<ling. Most liav(j 
been directed to the chtsing'of public-houses on that day; 


or|pnizatioii9 concerhed iij^ho p^motion of “ temperance ^ 
(or. 'of abstinence* from alcoholic drinke) have been ex- 
tremely anxious to enforce, the existing law against 
Sunday trading,* and against tlie sale of intoxicants to 
persons other than fide travellers, and to obtain 
legislation against tho sale of any alco^l on Sundays. 
On the other side, the Sunday League and other like 
organizations have been active to organize lectures and 
concerts and excursions on Sundays, and to promote so 
far as possiWo varict}’^ of recreation other than attendance 
at tho exercises of any religious body. The lessees of cer- 
tain places of public resort in London have in some cfises 
obtained their licences from the London County Council 
on condition that they do not hold Sunday concerts, and the 
recent policy of the Council has been not to interfere with 
or rc.strict the giving of Sunday concerts unless they are 
given for private gain or by w'ay of trade. The Council 
has no legal authority to dispense with observance of the 
Lord’s Day Act of 1781 (21 Geo. UT. c. 49), which enforces 
penalties on giving nntiirtainments to which persons are 
admittofl by payment of money or by tickets sold for 
money. Tlie law has lu'en judi«?Hlly interpreted, how- 
ever, to mean that cliarges for' i\jserved scats arc not in- 
compatible with free admission. Fn consegmmee rif this 
rilling Sunday concerts have been regularly given at the 
Albert Hall, which is not under the licensing jurisdiction 
of tho London County Council, and at the Queen’s Hall 
and other pLico.s w ithin tliat jurisdiction. No charge i.s 
made for admi.s.sion, but those wljo wish for scats must 
pay for them, and tlie. pr*K*ecds of tho concerts arc not 
iiuwle the subject of profit. At the lieoiisiiig sessions 
coiitiicts liave annually arisen on this subject between the 
ii(ivo<*at.e3 and op])Oiients of Sunday music, 

I’ra veiling and boating on Sunday arc now freely resorted 
to, regardless of any restrictions in the old Acts, and rail- 
way comjianies run their train.s at all hours, those in tho 
nietropolis, howwer, limiting their trains during the hours 
of morning service. The running of tramcav.M on Sundays 


but tho Shop Honrs Bills introduced in 19(U contained 
clause.s for closing shops on Sunday, with the excejition of 
certain sjiccifiod trades. In the administration (jf the law', 
henvever, there hsis been a distinct disposition to rcfniiu 
from enforcing the strict letter of the older huv, and to 
permit the latitude of what i.s de.scribod as the “Contin- 
ental Sunday,” except in the case of businesses carried on 
so as to interfere with the public c<nnfort. 

The result of the Acts of 1871 and 1875 in London 
has boon in substance to make the Lord’s Day Acts a 
dead letter as to Sunday trading. The Commissioner of 
Police rarely if ever allow'.s a prosecution for Sunday 
trading. Sunday markets are usual in all the poorer 
districts, and shopkeepers and hawkers are allowed freely 
to ply jheir trades for tho sale of e.atahles, teiniieranec 
^ drinks, and tobacco. But the conditions of licences for the 
sale of intoxicants and for refreshment houses are .strictly 
enforced with respect to Sunday. In districts wbore tho 
town councils have control of tho police, prosecutions for 
Sunday trading are not infrequent ; but they seem to be 
instituted rather from objection to the annoyance caused 
by street tnulers than from religious scnqdos. The limita- 
tion of the time for prosecution to ten days, and., tho 
necessity of tho previous consent of tlie chief constable, 
have a great effect in restricting prosecutions. This 
liberality in ivdministration has progressed pari pasm 
within change in public opinion as to the u.sos to which 
Sunday may properly be put ; it is becoming less of a 
holy day and more of a holiday. 

There feus been great activity among those interested in 
different theories as to the pro|)er use of Sundays. On 
tho one side, Lord’s Day observance societies «nd the 


has been recently introducc<l in Scotland, but its legality 
is the subject of litigation. BofreKhiuent houses arc freely 
open even in the Royal Gardens at Kew, and bands play 
in tlie public park.s. An att07ni>t wa.s made in 1897 to 
cnffirce tho Act I Chas. F. c. T. forbidding the playing of 
Sunday games out of tho player parish, by prosecuting 
some lads for playing football in an adjoining parish, but 
the justices dismissed the charge, treating the Act as ob- 
solete; and to a great extent the aim of tho Book of 
Sports has, after two centuries, been attained. 

The operation of the Lord’s Day Acts has to some ex- 
tent been rc.strictod by two recent decisions. In 1900 it 
was decided that a barber w^as not a tradesman, aitiflcer, 
workman, or labourer, or other person whatsoever within 
tho Act of Charles II., and that he could lawfully shave his 
customers on Sunday. Under the Scots Act of 1579, c. 8, 
which prohibits “ handy laliouring or working ” being used 
on Sunday, the House of Lords liad in 1837 held it 
was illegal for barbers to .shave their customers oh Sun- 
days, although the deprivation of a shave might prevent 
decently disposed men from attending^ religious worsh^ip, 
or associatiug in a becoming manner with timir families 
and friends through want of personal cleanliness.' 

British The Englth law as to Sunday 

observance was the original law of the colonies acquired 
by settlement, and in many of them is left to operate 
without colonial legislation. In other colonies it is sup- 
plemented or superseded by colonial ActSw Oni^o has a 
law (Bcv. Statutes, c. 246) which, beddes the matters 
included in the Act of Charles prohibits political 
meetings, noisy games, shooting, fishing land excutsions, 
and to some extent running of street railways. The 



SUN BE R L A N U B E R I OR 67 


Tndiaijft .Of are exempt ftpi&filio Act, In Ne*^ 

Zealatid an' Ai* of''i884 (Ck 24j § 16) the cat^'*. 

ing on cito^^Oday of ianyutrado or callings Vut the exco]^ 
tiona are ^numerous, ana, besidea work^of hocessity or 
chaiii^, incUate: driving llVe s^k, sale of ihedicinea, aide 
or delil^ of milki hairfressing or shaving Ibefore 9 a.m., 
driving public. Qt private carriages, keeping livery stables, 
working milway^ ships and boats, and letting ^boats for 
hire, and wor^ in.j^nnexion witli post offices and tele- 
* graphs, and Mith daily newspapers. 

UniUd^ SiaU%.’-^lhQ early legislation in the Eastern, 
and i^articnlarlv in the Now England states, prohibited 
business, travelling, and work of all kinds except of ab- 
solute necessity or of religious or charitable pur|)o.‘»e. 
Unsuccessful attempts have beeu made to have the 
Sunday laws declared unconstitutional and invalid as 
interfering with the liberty of fionscicnco aiid worship 
and the rights of property guaranteed by tlio Federal 
and State constitutions. 'But legislation has resulttnl 
in considerable' relaxation fmm the old Puritan strictness. 
In Massachusetts, which may bo fairly takeui as repre- 
senting the Eistern stales, puldic service corj:>orationH, 
such as railway, street railway, steamboat, telegraph, 
telej>horic, electric lighting, water and. gas companies, arc 
permitted to serve the public in tlio usual maimer. 
Riblic parka and baths are open, Tobacco may be sold 
V licensed innholders, common victuallers, druggists, 
aiid newsdealers. Bake shops may bo open <lnring - cer- 
tain hours. All other shop.s must bo closed. Saloons 
are closed, and liquor can bo served only to the giie.st.'* 
of licensed irinhold(;rs, Horses, carriages, l)oat.s, ami 
yachts may be lot for hire. All games and entertain- 
ments, except licensed sacred concerts, arc prohibited. 
In Connecticut Sunday recreation is still prohibited, but 
electric and steam cars are now allowed to run. Sunday 
is- a elo.se time ftir game and birds (1800), In many of 
the Western stales base-ball games and various entertain- 
ments for pay are permitted, and in some saloons are 
open. In many but not all the states such persons as 
by their religwm are accustomed to obscrA^e Saturday are 
allowed td pursue their ordinary business on Sunda3\ 
In I)oJaware and Illinois barbers may not shave cus- 
tomers on Suiidjiys ; and in Georgia guns and pistols 
may not bo fired (1898). In North Dakota tlio finc.s for 
Sabbath-breaking have been raised. Statutory prc»visjon 
has lately been made in Minnesota (1800) fur investiga- 
tion by the labour bureaux into Sunday labour \ while in 
New York City the j>opulation, of European origin bav<j 
bfeen much vexed by the enforeement of th(3 Sunday 
laws. 

Europe , — On tho continent of Europe there is a distinct 
tendency to restrict Sunday lalwur, not on religions 
grounds, but in tho interests of the industrial classes. In 
Frmee a law of 13th June 1896 regulates U repoe liebdth 
madoLirei and M. Baudry d’Asson in tliat year introduced 
a Bill proposing to prohibit Sunday labour, but this was 
reported against and rejected. In AusUda in tho firsts half 
of the 19th century Sunday labour was prohibited on rdi- 
gious coniddeiations. In 1884 legislation was passed with 
reference to factory workers, and after divers amendments 
and much ^cussion, oomprehensivo kwa wero passed in 
1895^ prohibit factory work on Sundays, 

with certain apfjcified exceptions corresponding to those 
of the Acts, and subject to the riglit of 

the Mj^tor df Commerce to except works of a character 
which iSltthday labour inevitable. Commercial 

enterprito or to.,, and hawking is 

allowed hot more than six hours. The 

hours ^ dwns! Opening p^rmisspe are 

settled fey, a dptfoSu ^ x. <?.) 


, SUfItf 0rl|iiliriC^ a Seap:^ and^municipA^^^ 

1895), county (I and pariiamehfary borou^, Duriaru; 
county, Englandf at the mouth of the W^ear, 269 miles , 
north by west of .London by rgril. Recent building ineludo . 
ttio towh halfe the museum and library, .and otfefer /publfc:' 
institutions, Electric lighting is sujpplied by the cor!>era- 
tiou, which also pivus a system ii electric tramways. 
Tavo neAv piers, 2700 and 2844 feet long respectively, 
have i)cen built, so as to fonn a harbour ewut 160 acres 
in area. There are two other piers at* the south entranco 
to tho south dock^ The docks already ojiencd accom- 
modate many hundreds of vessek, and an undertaking 
is in hand to make tho port adequate to tho entry and 
exit of vessels of any size at any time. Besides the other 
docks, there arc two graving docks respectively 441 and 
350 fcot long. There are over a dozen shipbuilding yards, 

A large jiark at Rokor and tw^o smatler parks have been 
OlXiiied. In 1891, 6336 persons Avere employed in ship- 
building, 2057 in iron and steel manufactures, 2580 in the 
making of madiines, and 1225 in mining. There are four 
daily newspapers. At this port 318 vessels of 229^081 
tons Avei‘e registered in 1888 ; in 1898, 252 of 266,211 
tons. Vessels entered in 1888, 8473 of 2,719,256 tons; 
cleared, 8376 of 2,772,837 ton.s : in 1900, entered 6377 
of 2,453,883 tons ; clcHred, 6487 of 2,559,025 tons. Tlv? 
value of the imjjorts in 1900 was XG9r),350, against 
.£5S.3,561 in 1888. The value of tho exports in 1900 
AVcis ..£2,320,200, against £583,501 in 1888. Area of 
Tiiunicipal and county borough in 1891, 28G8 acres ; |>opu- 
lationjn 1881, 11G,526; in 1891, 131,015. Tlie extended 
area (3730 acres) is ('ooxtensivo W’ith that of tho newly- 
constituted parish of Sundorlaml, Avhich includes tho old 
]mris1ies of Sunderland, Bishopwi*,armouth Panns, and 
almost the tmtirc part of Bisho]>\veannouth on the south 
hank of the river; also #Monk wear mouth and Monkwear- 
ninuth Shore on its north haiik. I’he population on this 
area in 1891 wa.s 131,686 ; in 1901, 146,565. 

Sundsvalli a seaport toAvn of Sw’^eden, Vesternorr- 
land county, on tlio east coast, on a wide bay of the Baltic, 

1 17 miles north from Gefle, and cunnectocl by a branch line 
(70 miles) Avitli the Stockholin-Trondhjem raiiAvay at Ange ^ 
(301 miles from Stockholm). Having been rebuilt in 
brick and stone since a destructjA’'e lire of 1888, it is ono 
of the bi‘st built toAvns in Sweden, with a fine Gothic 
church, haudsojuo schools, slojd school, town lialJ, theatre 
(1894), Ac. It possesses about forty steam saw-mills, 
besides AAOod-pulp factories, steel -works, brick- works, 
engineering shops, breweries, and joineries, but owes its 
chief importance to its export trade in timber (G to 7 million 
cubic feet annually), the bulk of which goes to Germany, 
France, and Great Britain. It also exj[i<jrts woi>d-pulp, 
and a little iron and fish. There is a special trade with ^ 
Finland, The harbour, which is usually closed by jeo 
from about th%muldle of December to the second Aveef 
in May, is sheltered against tlio («ist Avinds by a group of 
islands. In 1900 the port was cleared by 1033 vessels of 
559,500 tons. Population (1900), 14,831. 

SupOrlOITi a city of Wisconsin, U.S.A., the cai)i- 
tal of Dougks county. It is situated in lat 46" 42\ 
long. 92^ 02', at the head of Lake Sniierior, opposite 
Duluth, Minnesota, in the iiorih-westorn part of the 
state, and at an altitude of 64 1 feet, Tho city is kid 
out with great regularity on a level plain, with broad 
streets, Avell (>aA’cd mainly with wooden blocks, has an 
excellent wfiter-supply diuAvn fwm Lake Superior, and ia 
well sewcjxjd. It haa an excellent hariwur, sha^d with 
Duluth, and formed by Minnesota and Wisconsin Points, 
which, projecting at right angles from tho north and south 
shore# respectivdy, uoariy cToso in the upper end of tho 
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lake. It has an immense lake traffic, consisting largely 
of wKeat^ coal, and lumber. It luus four mllways— tlio 
Chicago, St Paul, Miririeai)olis, and Oinalia ; the Duluth, 
South Shore, and Atlantic ; «thc Great Northern ; and the 
Nortlieru Pacific, vhicli add greatly to the city^a traffic. 
The manufacture;* of the city are large and are rapidly 
increasing. They consist mainly of Hour, lumber and lum* 
ber i»roducts, and iron and woollen goods. In 1900 the 
city eonUined 1H5 niamifactiiriug establishments, with a 
capital of $5,882,502, employing 1958 hands and leaving 
a product Yaliiod at $7,527,703. T^iCro are many grain 
elevators, coal docks, and shijiyards. The assessed valua- 
tion of real and ]>orsonal property in 1899 was $10,601,151, 
the not debt of the city was $1,350,211, and the rate of 
fixation wiis $10’50 per $1000. 'fhe rate of asscissinent 
was very low. Sn])erior was originally a trading ]K\st of 
tli(i Hudson liay Ca)inpany. Tlio city was founded in 
1855, but no selLleiiiciit followed, and it was not until 
1885, thirty years lat(jr, that the present <*ity couunenced 
its rapid growth. ropul}iti<m (1890), 11,983; (1900), 
31,091, of whom 1 1, 119 ^^ere foreign -I )oni and 180 negroes. 

8upp6, Franz von (1820-1895), * Austrian 

inusiad composer, whose real name was rrancest(» 
l^^zechiele Erinenegildo Sn])pe-I)cniclU, was born at 
Sjialato, in Dalmatia, in 1820, and died at Vienna in 
1895. Originally he studied j»lnlosop]iy at tlie Uni- 
\ersity '»[ I'adna, but on the death of his father devoU'd 
liimself to mush;, studying at the Vienna C(»nservatoire 
under Sorliter and ♦Stjylried. He began his musical 
career as a eondiictor in one of the smaller Vienne, se 
theatres, and gradually worked his way up to be one <»f 
the most |K)pular composers of light <»])era of the day. 
Outside Vienna Ids works liave never w'on much success. 
Only two r)f his sixty comh; operas have even* found their 
W'Ji}^ to Jjtnidon. t)t' these JuUinli.,a (Vienna, 1870: 
Loudon, 1878) Wiis tJie most successful. Jhvovxio 
(Vienna, 1879 j Loiuhm, 1882) only enjoyed a moderate 
amount of favour. It would be useless to attempt a 
eatalogui* of Suppers comic oporas, whi<;h are of the most 
ephemeral character, and rmly at their very best can 
pretend to something of the; <’harjii of IStrauss. 8up])e s 
overture to Dir/iUr vftd Jifttur is his most successful 
orchestral work. He also wrote some Church music. 

SurSkti a city and district of Ilritisb India, in the 
Gujarat diviahm of lloiidiay. 3’he city is situated cm the 
left bank o‘i the ri\cr Ta|)ti, 14 miles from its mouth; 
railw'ay ataticni, 107 miles north of Bombay. Population 
(1881), 109,844; (1891), 109,229; (1901), 118,304. 
The modern city is well laid out, with roads and 
markets. 'Fhe most inUuesLing uionumouts arc tho 
tombs of English and Dutch merchants of tlm 17tli 
century. I'ho military cautonmeiit lies to the we^st. 
iSurat is still a centre of trade and manufacture, though 
some of its former industries, such as Ihipbuilding, aro 
now extinct. There arc; three cotton mills, with . 181 
looms and 45,000 spindles, employing 1550 hands; 
twenty factories for ginning and pressing cotton ; a rice- 
cleaning mill ; and a paper mill. Fine cotton goods aro 
woven in han^cKims, and there arc s^)ccial inaiuifacturos 
of silk brocade and embroidery. 1'he chief trades are or- 
ganized in guilds. There are many w'ealthy Par.si, Hindu, 
and Mahommedan merchants. There are three high 
schools, of which one is supported by the Government, 
one by a mission, and one by a Hindu association ; total 
ympils (1890-97), 1124 ; a W a municqval industrial 
school. The city has twelve printing-presses, issuing 
se^•oral vernacular newspapers. 

The district has an area of 1662 square miles. 
Population (1881), 614,198; (1891), 649,989, showing 
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an increase of 6 per cent. ; average density, 391 persons 
per square mile, Ixflng tbe second bigbest in tlie province. 
In 1901 the population w’as Cijp,602, showi^ ardecreifse 
of 2 per cent. ‘'Land revenue and rates, ltl.29,76,000, 
the incidence of assessment being Ks. 3-5-7 per acre. 
Cultivated area (1897-98), 481,531 acres, of which 10,256 
were irrigated from wells, <kc. Number of police, 833 ; 
children at school (1897-98), 25,306, being 4*4 percent, of 
the total" iX)pulation ; registered death-rate (1897), 33*48 
\icr 1000. The principal croj>s are millet, rice, pulse,- 
and cotton. After Surat jpity, the chief centre of trade is 
Bulsar. The district is* traversed for 74 miles by tho main 
line of the Bombay ami Baroda Railway, with 15 stations ; 
and a branch is now* being con,structe<l along the Tapti 
valley to join tlio Groat Indian Pimiusula in l^andeiah.' 

The Surat Agency consists of three native states — 
Dharampiir, fiaiisda, &ml Sacliin. Total area, 1051 
sipiare miles ; population (1891), 181,208 ; (1901), 
161,010, showing a decrease* of 11 per cent. Dluirani- 
pur lias an estimated revenue of Ihs.4,l3,00() ; tribute, 
ks.9000. Bansda: revenue, RiS.3,33,000; tribute, Bs.lSL 
Sachin : revenue, Rs. 2,08,500 i|o^ribute. The chiefs of 
the two former arc Rajputs; the last is a Mahommedan. 

SurbitOlli a civil ])arish and town of England, on 
the 1’hanios, in the aucienL parish of Kingston, 12 miles 
south-Avest of Loudon, and in the Kingston parliamentary^ 
division of Burney. Station on the Lomlcm and South* 
Western Railway, ropulatioii (1891), 12J78; (1901), 
15,017. 

SurFaC©«--'-Most of the results lu’ieliy oiil lined in 
the following article depend njKm the mctliod of treat- 
ment of the geometry of surfaces founded on tlie con- 
sideration of the ex])reRsion of the lineal eleJiieut in terms 
of two parauiclers, 

- FAii^ -f- 2Ydudv + Gr/#, 

const, — const, being tliiis systems of curves traced 
on the surface. This metliod has tlie great advantage of 
ilealiiig ill the most natural way witli all questions con- 
nected with guodetics, geodi.dic curvature, geodetic circles, 
Ac. -in fact, all relations of lines on a surfacd which can 
be formulated without reference to anything external to 
the sniiaee. All such relations Avhen deduced for any 
particular surface can be ot once generalized in their 
a]>plicrilion, holding good for any other surface which has 
the same expression lor its lineal element ; c,g,^ relations 
involving great circles and small circles on a sphere 
furiiisli us with corresponding relations for goodotics and 
gowletic circles on any synclastic surface of consfint 
specific curvature. Tlie study of surfaces from this point 
of view may be said to have been iiuiiigumted by Gauss 
in lib clas.sical paper published in 1828, Disqvuitiortes 
generales circa sujierjicies curvas. He begins by intro- 
ducing the conception of the integral curvature (“ curvatura 
inUgra ”) of any portion of a surface. Thb he defines to 
be the area of the corresponding portion of a sphere of 
unit radius, traced out by a radius drawn parallel to tho 

normal at each point of tho surface ; t.«., it is j j 

Avlicro R, IV are the princijjal nwlii of curvature. The 
quotient obtained by dividing the integral curvatui’e of a 
small portion of the surface round a point by the area of 

that i>ortion, that b he naturally calls the measure 

of curvature or the specific curvature at the point in 
rpiGstiou. He proceeds to establish bis leading proposi- 
tion, that this specific curyature at any point is expressible 
in terms of the £, F, and Q which enter 4nto the equation 
for the lineal element, together i#ith their differential co- 
efficients wsth respect to W variable;^ b and v. 
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It is desirable to make clear the eiact siguillcance of 
this theorem. Of course, for any particular suiface, the 
curvature «au be exprosSed in an indefinite! variety of 
ways. The speciality of the Gaussian expression is that 
it is deduced in such a manner as to hold good for all 
surfaces which have the same expression for the lineal 
clement. The expression for the specific curvature, which 
is in general somewhat elaborate, assumes a very simple 
form when a system of geodetics and the system of their 
orthogonal twyectorics are chosen for the parameter curves, 
the parameter u being made tHI length of the arc of the 
geodetic, measured from the curve, ?/=:0 selected as the 
sbindard. If this be done the. equation for tbo lineal 
element becomes dB^=^dur and that for the specific 

1 1 

curvature p By moans of this last expression 

Gauss then proves that the integral curvature of a 
triangle formed by three gcedetic^s on the surface can 1 k) 
expressed in terms of its angles, and is eKpial to 
A + B + O-tt, a theorem he, Avitli natural satisfaction, 
calls elcffantufiimum.'*0 

This theorem may Ikj ^dore generally slated. 

The integiul curvature of any poi-tiou of a surface 
round the contour of this i)ortion . . . (A), 
where di denotes the angle of geodetic contingcnce of 
yie boundary curve. The angle of ge(»(letic contingcnce 
of a curve traced on a surface may be defined as the angle 
of intersection of two gecxlctic tangents drawn at the 
extremities of an element of arc, an angle which may he 
easily proved to be the same HvS the pirojection on the 
tangent plane of the ordinary angle of coniingence. 


The geodetic curvature, which we sludl denote by 


1 


is 


thus 0 (jual to the ordinary curvature multiplied by cos fj>, 
</) being the. anglo the osculating [daue of the curve makes 
with the tjingeiit plane. 

The theorem (A), (Hscovorcd hy Gauss hy his E, F, (» analysis, 
may ho cstahliahod geomotricnlly in tho following siiiiplo 
inaiincr : — 

If wc draw .siicocs-sivo tangont planes along llic ctir^'O, thc.se 
will intersect in a system of lines, tmiu'd tin; cnnjnr/atc tangents, 
forming a developable siii'l'acc. If wo unroll this developahle 
it appears at once that di -^dO -where di is the angle of 
gcoaetic contingencM*, d$ the anglft l^etweun two consecutive 
conjugate tangents, ^ tho angle tho conjugate tangent makes 
with t)ie curve. Thereforo, as \j/ returns to its original valuo 
when wc iiitograie round tho curve, wo have This 

equation holds for both the curve ou thi 3 given .surface and the 
representative curve on tho sphere. But tho tangent planes 
aloiiff these cairves being always parallel, tluir suocossive inter- 
$ocMbB arc 80 al^ ; therefore is the same for liotii ; couso* 
quently 2fU for the curve on the surface — Xtii for tho repre- 
sentative curve on the sphere. Hence integral curvature of carve 
of .surface area of representative curve on sphere, 

=s 2 ir - on sphere by spherical geometry, « 

=s 27 r for curve ou suiTaco. 


A useful expression for the geodetic curvature of one of 
the curves, v =p const, can he obtained. I f a curve rec^ei vc 
a small displacement on any surface, so that tho cU.*«placc- 
ments of its two extremities are normal to the curve, it 
follows, from the Calculus of Variations, that tho variation 

of the length of the curve jy ds whore i is the geodetic 

curvature, and 8» the normal component of the displace- 
ment at ef£ch wint. Applying this formula to one of the 
V curyesi wo nod : 

length of curve « SuFdv, 

. and as Sm k the sartie for all points of the curve, 1 « ^ 

We can de^luce fnimedMMy from this expression Gauss's value 
for tho speeifie curvature. ‘For applying tlieorem (A) to the 
Quadrilateral formed by tho curves w, v, and remembering 
that Xdf along a goodetlo vonUbes, we have 


/j - - SJi for curve BC - M for curve DA, 

1 * 1 

aa - 2-ds for curve for curve AD, 

P P 

= - j p ^ 

P 

thorefbre passing to the limit 

Gauss then proceeds to consider what the result will be 
if a surface be deformed in such a way that no lineal 
element is altered. It is easily seen that this involves 
that the angle at which two curves on the surface 
intersect is unaltered by thi.s deformation ; and since 
obviously gcodeti(?.s remain geodetics, the angle of 
geodeti(3 contingenec and consetiuently the gcodetiu 
curvature are also unaltered. It thorebtre follows from 
theorem (A) that llu^ inti^gral curvature uf any portion 
of a surface and the specific cnrvalnrc at any are 

unaltered by non-oxtensional deforinatiou. 

(reodetic^ (And Geodetic Circlctt. 

For the definition of ageodelicand its fundamental pro- 
perties see article Ruufacf., vol. xxii. It is also explained 
i in that article wdihin what rsngc a geodetic posses.ses the 
j p^roperty of being the shortest ])atli ]>etween two of its 
j points, . The dtdeniiination of the geodetics on a given 
j surface dojuMids upon the solution of a difierential equation 
' of the second order. TIuj first integral of this equation 
j. when it can be found for any given class of surfaces 
j gives us the characteristic i>roporty of the gc'odetics on 
.such surf.'uu*^. The followjjig are some of tho well- 
known classes for wdnVh this int(‘gral has been f>btaincd : 

1 . Quadrics ; 2. Developabli* surfaces ; 3. Surfaces of 
revolution. 

1. Qvadricii . — Several leading niatlicmaticians about 
the middle of last century made a s]»oci[tl study of the 
geometry of tho lines of curvature and the geodetics on 
quadrics, and >vero rewardi‘<l hy the discovery (»f )nany' 
W’ondcrfull}" siiujde. and elegant analogies between their 
properties and those of a system of con focal conics and 
their tangents in A.s explained in the. article on 

{Sb'RFAOKs, the line.s of curvature on a quadric arc the 
systems of orthogonal curves formed by it.s inlerscctioii 
with the two .sy.stems of coi^focal quadrics. Joachiin.stal 
showixl that the interpretation of the first integral of tho 
equation for goodetic.s on a cetitral (jnadric is, that ahujg 
a geodetic //J) cons rant (C), <hmoting the pci pend icnlar 
let fall from the centre on the tangent plane, and D tho 
somhlia meter drawn j*o.rallel to the element of tho 
geodetic, tlio envelope of all geodetics liaving the same. C\ 
being a line of incurvature. In particular, all getxlotics 
pa.ssing thnnigh one of the real umbilics (the four points 
where the indicatrix is a circle) have the same C. 

Michael Roberts pointc*d out that it is an innnciHate 
oonse»quence of tho equation /d)^-=C, that if tw’o nmhilict?, 
A and H (selecting two not diainotrically opposit^, be 
joined by geodetics to any iioint V on a given Ime of 
curvature, they make equal anglc.s* with such line of 
curvature, and consciquently that, as P moves along a lino 
of curvatnro, either PA + PB or PA - PB remains cons{ant. 
Or, conversely, that the locus of a point P on the surface, 
for which tluj sum or difference of the geodetic distances 
PA and PB is constant, is a lino of ciirvatun\ It follows 
tliat if tho ends of a string be fastcne<l at the two umbilics 
of a central quadric, and a style move over the surface 
keeping the string always stretched, it will describe a line 
of curvature. 
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AuotUcr.striking analogue Is the following : — 

As, in plam^ if a Variable point or an ellipse bo joined 
to the two foci S and H, tan tan ^PHS = const, and 

for the hyperbola tan ^I^H/ tan -PHS^ const, so for a 

line of curvature on a central quadric, if P be joined to two 
umbilics S and H by geodetics, either the product or the 

ratio of the tangents of and.gPHS will Ije const. 

Chasles proved that if an cllii^so be intersected in the 
point A by a confocal hyix'rbola, and from any i)omt P on 
the hy[)erlK)la tangents PT, PT' be drawn to the ellipse, 
then the difference of the arcs of the ellipse TA, T'A = tlie 
difference of the tangents IT, IT'; and »sul>soquently. 
Graves showed that if from any point P on the outer of 
two confocal (‘Hillses tangents be dr.iAvn to the inner, then 
tbe excess of the sum of the langenls PT, PT' over the 
intercepted arc TT' is constant Precisely the sjiiiic 
theorems hold for a quadric ri'placing the confocals by 
lines of curv>iture and the rectilineal tangents by gc^udetic 
tangents. Hart still further deve.lopi'd the analogies witli 
conl'ociil conics, and established the following : — If a 
gi'odetic i)olygon circuiuscrilje a line of curvature, and 
all its vertices but one move on lines of curvature, this 
Tortex will also describe a lino of curvatuiv, and when 
the linos of curvature all belong iu tlie same system, the 
perimeter of the polygon will be constant. 

2. Geodelics on I)ei;eloj*nUe Snrfacrs. — On th(‘se the 
goodetics are the curves which become right lines when 
the surface is unrolled into a idanc. From this prop(*rty 
a first integral can be immediately deduced. 

3. Gc'odeticson Surfacen of Uvi'oUdion,--~ -\u all such the 
goodetics are the curves givcMi by^Jio equation, r sin </>- 
const, r bt.'ing the i)erpt‘n(lieular on the axis of revolution, 
</) tlie angle at which the curve crosses the iiKM’idiun. 

The general problem of the' detcnninalxjii of geodeties 
on any surface may la; advautigeously triatin.1 in con- 
nexion with iliat of “parallel” curves. By “ jiaralld ” 
qurves arc meant curves whoso geodetic distances fj'om one 
another are constant — in otli()r words, the orthogonal 
trajectories of a systoni of ge^wlotics. In ajij^lying this 
metliod the determination of a system of parallel curves 
comes first, and the determination of the geodeties to 
which they arc ortliogonal follows as a deduction. If 
</>(«*, ?.>) = const bo a sysbun of parallel curves, it is .siiowm 
that •/! must satisfy the partial differential equation 
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If </> (w, t',u) = const bo a system of parallel curves 

sati.sfying this equation, then const is [irovcd to 

represent the orthogonal geodctics. The same method 
enables us to establish a result first arrived at by Jacobi, 
that whenever a first integral of the differential ec|uatioii 
for geodctics can bo found, the final integral is always 
reducible to quadratures. In this method </» corresponds 
to the^pharacteristlc function in the Hamiltonian dynamics,^ 
the geotietics being the paths of a particle confined to the 
surface w'hon no extraneous forces arc in action. See 
Mkcuanics. 

expression for the lineal element on a quadric la 
elliptic co-owliiiates suggested to Lionville the considera- 
tion of the class of suriaees for which this ecpiation takes 
the more general form tfo® =» (U - V)(Uiyir + V where 
U, Uj are functions of w, and • V,’ V| functions of w, 
and show's that, for this class, the first integral of the 
equation of the parallels is immediately obtainable, and 
hence that of the corrc'spouding geodctics. It is to be 


remarked that for this more gen^l 

the thoorenij/s of Chasles and Qmyea ^ven above wiU 

also hold good. ^ # 

Geodetics on a surface corresponding to right lines on a 
jdane, the question avisos what curves on a surface should 
be considered tOjj correspond to plane circles. There are 
two claimants for the position : first, the curves described 
by a point W'hose geodetic distance from a (pven point 
is constant ; and, second, the curves of constant geodetic 
curvature. 

On certain surfaces the (^rves which, satisfy one of. these 
conditions also satisfy the other, but in general the two 
curves must be cai*efully distinguishod. The property 
involved in the second definition is more intrinsic, and wo 
shall therefore, following Liouville, call the curves jx)ssess- 
ing it geodetic circles. ^It may be^ noted that geodetic 
circles, except on surfaces of constant specific cuiwature, 
do not return back Tq)on then\gelvea like circles in jdano. 
As a particular iristaiico, a geoilutic on an ellipsoid (which 
is, of course, a geodetic circle of zero curvature), starting 
from an uinbilic, when it returns again, as it does to that 
umbilic, makes a finite angle •wSth its original starting 
position. As to the curve described by a point whose 
geodetic distance from a given centre is constant, Gauss 
ishow'od from the fundamental projHirty of a geodetic that 
this curve resembles the piano circle in being everywhere, 
l)orpcridicular to its radius. In the same w’ay it hrhls that 
Ihu curve described by a point the sum (or diflercnce) 
of whose geodetic distances from tw*) given points (foci) 
is constant, resembles the plane ellipse, (or hyj)erbo]a) in 
the iiroperty that it bisects at every point the external (or 
.intenuil) angle })etweon the geodetic focal radii, and, as a 
ooiKsctpiencc, that the curves on any surface answering to 
confocal ellips(*s and hyperbolas intersect at right angles. 
The cMpiatum for the lineal element enables us t(^ discuss 
geodetic circles on surfaces of constant specific cur^a- 
i turc ; for wc have seen' that if w'e choose as parameters, 
j geodetics and their ortlu^gonal trajectories, the C(|uation 

I hocomes . and since ,-,rp 

j hero , 1 , , = + i it follows 1* == A cos * + B sin 

j or P — A co.sli + 15 siulj *-*, according a.s the sui- 

fiico i.s syuelastic or anticlastic. If a goodotic circle 


Y 



Hg. 1. 


(curvature j) be chosen for the gtortihg ciirrc «?»0, 

and if v be made the length of ^ OY, iiiterwptod 
on this circle by the curve v»coiw then A 

and B can be proved to be 

cos ^ + 1 sin ^ for a syn^tie wrface>3,^«c^5 j. 

for an wUclastic surface.' It tbe 

for the geodetiq’ curvature? t ** ft both . classes 

of surfaces all the bther ortac^i>al,,ourv^ i^ «coi^^ b^. 
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giodetle 'It also appeais' t^t on & sjinclostio 

sarti>» ^ specific oiv^vature all the geodetics 

normtd to » jBjoQ^tic drele conVeige to . a point on either 


two Bear goodetice proceeding from a point alwil^e''ineet 
again at the geodetic distance mt ; and move generally for 


V 
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Fi^'. 4. 

any syriclastic surface wlioso sj)ecific curvature at every point 
lies between the limits -jj and two near geodetics pro- 


Fig. 2. 

side as on a sphere, and can bo descril>ed with a stretched 
string taking cither of these points as centre, the length 

of the string being a Un ' j (see Fig. 2). These nonnuls 

will Ih 5 all cut orthogonally by aji equator, that is, by a 
geodetic circle of zer<^ curvature. 

For anticlastic surfaces, liowevcJ*, we must distinguish 

two cases. If the curvature ^ of the geodetic circle 

> 1 the geodetic normals moot in a point on the concave 

side of the geodetic circle, and can be descril^ed as on 
the syiiclastic by a stretched string, the lengtii of the 

string being a tanh geodetic 

normals have no equator (see Fig, ^1). If on the other 



■ ; >■ 

■ ‘ - .s'. j 

lAhd the geodeJie drclo be <5 the 

nonhale db noi ^et on either side, but do possess an 
eqmtOTg and atii tUa c^^ normals come 

i^ey do ^ywhere else (se^ Figi 4). 

On a synciafltle" etibrface of constat Ji 


r-eeding from a point airways meet again at a grf)dotic 
distance iutennediate in value between ira and irk On an 
aiiticliistie surface two near geodetiis proceeding from a 
I>oint never meet again. 

Jitjt?'<isentaiion of Fit/uren on a Surface hy Corresponiling 
Figures on a Flanc ; Them^j of Maps. 

The most valuable methods of effecting such representa- 
tion are those in which small figures are identical in sliapc 
with the figures which tJiey reproRent. This property is 
known to Udoug to thtr representaljon of a spherical 
.surface by .Mereator’s method as well as to the r<q)iesenta- 
tion by stereograpliic projection. The pn^blcm of ctl'ecting 
this “conformable” representation is easily seen to be 
equivalent to that of throwing the expression, for the lineal 
element into v\hat is known in the theory of heat- conduction 
as the isotliermul form ds- = + dv’\ for we have then 

only to choose for the rei^fesoutativc point on the plane 
that whose reclajigular co-ordinates are y = v, A 

curious investigation has Ix^eii made by Ileltrtuiii — when 
is it pfwsiblo to iv}»rt;scnt a Ruriaco on a plane in such a 
way that the gef)detic.i on tlio smfacc shall correspond to 
the right lines on the plane (as, for e.\ainplc, liolds true 
when a sj>herical surface is [)rojectt‘d on a plane by lines 
through its centre) ? He 1ms proved that the only class 
of surface for which such representation is possible is the 
class of uniform six'cific ciyvature. 

^Just as the intrin.sic pro[»cTties of a syudastic surfat^e of 
uniform specific curvalure are 
reducible to thost» of a par- 
ticular surface of this type, 
the sphere, so w e can deal 
vvith an autidastic surface of 
constant specific curvatuife, 
and reduce its properties to a 
]jarticular anticlastic surface. 

A convenient surface to study 
for this purpose is that known 
os the Fs^osphei'e, formed 
by the revolution of the tractrix 
(an involute of the cateiuiry) round its l>ase (see Fig, 5). 

Its equations are r^a bin tf}^ z =« a ^cos 0 + log tan|y This 

i^rfacc can be conformably represented as a plane map by 



axis of rewlutioTi 
^ Fig. 6. 
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where w is the longitiule of the point and 
It w'ill then he found that where 


choosing 

r a 

V s» - I 

^ sm 0 // 

di ** lincjil element on the surface, da* =*- same on the map. 
It easily appears that geodetic circles on the surface 
are represented by circles on the map, the angle ^ at 



X 


.to be and its area 




which tljcso circles out the base depending only upon the 
curvature of tlio geodetic circle, cos xj/ being equal to As 

a particular ease it follows that the geodeties on the surface 
are repn'sented by those* special circles on the inai» wliose 
centres lie on the base (see Fig. 0). The g(‘odetie distance 
between two ]Kurits V and Q on the surface is repr(‘S; iiicd by 
the logarithm of the anhannoiiie function AP'LC^', wIu.t<‘ 
P'Q' aryi the representing points on the map, A B the points 
in which tlie circle on the nuq) which jiasses through P' and 
Q' and lias its (‘eniro on the l>ase c;iits the base. Tin* 

periuietc'r (/) of a geodetic circle of curvature i turns out 


Tlie geometry of 


coaxal circles in plaiw accordingly enables us to demon- 
fltrate anew' hy means of the pseudospheve^ th(i |>roi)ertu*.s 
which we liave shown to hohl good in a!i anticlastio .sur- 
faces of cfinstjint curvature. Tims tlie .system of giMvlelies 
cutting orthogonally a gend(*tic circle C will he re]>r(\sented 
on the map l>y circles having tlieir centre.s on the bast?, 
and cutting a given circle C' orthogonally, by a coaxal 
system of circle.s. We know that the other orthogonal 
trajectories of this Inst systeiri are anotlier (!r)axal .sy.str‘iii, and 
therefore, going back to the psoudo.«spheve, Ave learn that if 
a system of geode tics be drawn normal to a geodetic circle, 
all the orthogonals to tlii.s .system are geodetic, circles. It 
is to bo noted that while every point on thc^ .surface has its 
representative on the map, the converse does not hold. It is 
only points lying above the line y u which have their 
prototypes on tlic surface, the i)ortioTi of the plane below 
this line not answering to any real j>art of the surface. If 
we take any curve G' on tlm map crossing this line, the 
part of tlK5 curve aliove thi.s lino has as its ])rototyi)e a 
curve on the surface. When C' roaches this line, C reaches 
tho circular ba.se of the f»scudosphcre, and tliere terminates 
abruptly. The ilistinction between the two i*ases of a 
geodetic circle with curvature greater and one with curva- 
ture less than ^ also comes out clearly. For if curvature 

of C>^ the map circle C' lies entirely above the base, and 

the coaxal system cutting C' orthogonally pa.sscs through a 
real point ; therefore C has a centre. If curvature of 

C<i the map circle C' intersects the base, the coaxal 
a 

system cutting C' orthogonally does not intersect in a n^al 
point, and C ha.’S accordingly no centre. It is of interest 


to examine in what way a pseudosphere differs from a 
plane as reganls the l)cliaviour of parallel liiiiies. If on a 
plane a geodetic AB (/.c., a right line) be taken, and 
another geodetic ^lonstantly pass through a p#nt P and 
revolve round .P, it will always meet AB in the point 
except in the jurticiilar position. On the pscudosphere, if 
we carry out the corresponding construction, the position 
of the non intersecting geodetic is not unique, but all 
gcod«*tics <lia\vn within a certain angle fail to meet the 
geodetic AB. See. Ojeomethy, Non-Kuclidban. 

Minimal Surf(vce9. 

For the definition of the.se .surfaces and their jmrtial 
differential ecpiations, see Bukfaces. From this defini- 
tion readily follows the well - known property of these 
surfaces — that tlie two principal curvatures arc at every 
]>f»iut of such a surfisc-o equal and opposite. For 
familiar instances of the class Ave have the surface formed 
by the revolution of a catenary round its base called 
by^ French mathematicians the aly.'j.seido, and the right 

conoid, 2 - a tan formed by the successive edges of the 

8tep.s of a spiral .st{iircas(*. Monge .succeeded in expressing 
the co-ordinates of tin? most general minimal surface in 
tAvo parameters, and in a form in Avhich the variables are 
separat<‘d. Tlio s(*.paration of the variables in the expres- 
.sion signifies that every minimal .surface belongs to the « 
class of surfaces Avhich can be generated by a movement 
of translation of a curve. Eimejier has throAvn the expres- 
sion for the co-ordinates into the folloAA^ing convenient 
forms — 

y '" |/( J + ‘»")’i>{v)dv, 

lu/(’iyiu + jv([l{v)(lv. 

It i.s notcAvorthy that 11 lo cxprc.ssion for the lineal 
element on a minimal surface a.s.sume.s tin* isothermal 
form (h- — \{du- + dv-), (1) when the curves w=* const, 
?»~con.st are. so chosen a.s to be tho lines of curvature; 
and (2) when they are chosen to Im* the lines in which the 
surface is intersected by a system of parallel planes and 
the* (irthogonal trajectories of these iines. It i» easily proved 
that a minimal surface possesses the proiXTly of being con- 
formable to it.s .^pheriral representation. For since the 
iTidicatrix at cA'cry point i.s a rectangular hyperbola, the 
angle betAveen the elements of tAA’o intersecting curves* 
angle between their conjugate Ungents; but this* angle 
Ijotwcon conjugate tangents to n)pre.seiitative curves on 
s})bere ~ angle between the.se curves themselves. 

Tho problem of finding a minimal surface to pass 
through a given ^ curve in space, known as Plateau's 
problem, posse.sses an exceptional interest from the circum- 
.'^tanex; that it can be always exhibited to the eye in the 
folloAving way by an actual physical experiment. Dip a 
Avire haAung the form of tlie given curve in a soap-bubble 
solution, and the film adhering to the wire when it is 
withdrawn is the surface required. This is evident, since 
from the theory of surface-tension wo know that a very 
thin film must assume that form for which the area of its 
surface is the least possible. The same theory also furnishes 
us with an elementary proof of the characteristic projjerty 
that the sum of the curvatures is everywhere zer<^ inas- 
much as the normal pressure on the film, here zero^^ is 
known to be proportional to the surface-tension multiplied 
by the sum of tho curvatures. 

Biemann, adopting a method depending upon 
use of the complex variable, has succeeded in fK>^lviag 
plateau’s problem for several interesting 
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1* when. the contour consults of three infinite right lines; ! and is therefore identical for ilie two surfaces in^question. 


2*" when it, consists of a gauche quadrihiteral ; and 3 
when it consists of any two circles siUiatctl in paralhil 
planoS4 ♦’or Lie's investigations in ^tliis domain, see 
Groups, Theory op Continuous. 


Xon-extemimal Dcformitvnr., 

We have already exjdained what is mciint hy this term. 
It is a subject to winch much study has been devoted, 
connecting itself, as it does, with the work of Gauss in 
pure geometry on the one hand, and with tlic thcf>ry of 
elasticity on the other. Several rj nest ions have Ikm-u 
otMjned up : — (1) WTiai are tlie conditions wliieh must be 
fulfilled by two surfaces such that onti can be “ <lcforincd ” 
so as to fit on the other? (2) What instances liavo 
wo of known surfaces apidicablo to one another? (3) 
What surfaces are applicable ^to tlicmsclvcs? (t) fii 
regard to infinitely small deforinalioiis, whal are the 
dilferciitial cqualLOu.s wliicli must ])C .satisfied l»y 
dLsplaccmcnts ? (5) lender wliat ciirum.stancc.s can a 

surface not be deformed? Can a clo.sed surface ev(‘r bii 
defornied ? • 

t. Of cour.se if two siSifacos are a])j>licabl(‘, we mn.st bo 
able to get two systems of parairn^tcr curses ■»=- const, r~ 
const, on tl»e first surface, and two systems oti t]i(‘ .-Nocond, 
such that the equation for the lineal element, when re- 
• ferred to these, may have an identical form for the two sur* 
face.s. The problem is now' to select iliese eoiTe.s] binding 
.sys(.em.s. We, may eonvonicmtly take for flio co-onliiiale u 
the specific curvature on each surf<i«*e, and eJioo.se fur 7>tho 

function which denotes the rate of increases of v along 
an- ^ 

a direction normal to tlie curve W" const. Then, since at 
corrospmnling points both a and v w’ill bo the. sanuj tor 
one surface as for tlio other, if the surfaces are ajqdicable, 
E, E, ami G, in the equation, 4 4-Gffc- 

niust lie identical for the tw'o surfaces. Cleik-Maxwell 
ha.s i>ut tlie geometrical relation w’hi<*h exists betw'cen iw'o 
applicalde surfaces in the. following way :--lf we take cany 
two corresponding points V and P' on tw'O such surface.s, 
it is alway.s j)o.s.sib]e to draw Uvo elements thnmgli P 
p£irallel to conjugate semi-diameters of the indicat rix at P, 
such that the corresponding eloment.s througli 1*' shall be 
panillol to conjugate semi-di:i.metcr.s of tlie imlieatrix at 
P'. The curve.s made ui) of all these elemont.s -will divide 
tlie two surfaces into small parallelograms, the four parallelo' 
grams having P as common vertex ]>eing identical in size and 
shafx> with the four having P' as vertex, ;^^axwe]] regards 
the surfaces as mode up in the limit of Thc.se .small pandlelo- 
gvam.s. Now, in order to render the.se surfaces ready for 
application, the first step would be to alter the angh^ 
Ijetw'ceu two of the planes of tlie ])arallelogi-am.s ,it P, so 
a.s to make it equal to that between the corre.sjioiKling 
planes at P'. If this be done it i.s readily seen that all 
the angles between tlie other pkiu-s at P and P', and at 
all other corrcstionding iioints, 'will become equal also. 
The curves which thus lielong to the c/mjugatc .systems 
common to the two surfaces may be regarded a.s vims vj 
hmding. > 

2. Any surface of uniform specific curvature, w'hether 
positive or negative, is applicable to another surface of the 
same m^iform specific curvature, in an infinite variety of 
ways. For if we arbitrarily choose two points, O and O', 
on© on each surface, and two elements, one through eai^li 
point, we can apply the surfaces, making O and O' cor- 
responding points and the elements corresponding ele- 
ments. This foDows from the form of the equation of the 
lineal element; which is for synclastic surfaces ds- =* du^ 4^ 


Again, a ruled surface may evidently be deforme<l by first 
rotating round a genemtor, the portion of the surface 
lying to one side of this generator, then round the 
couKiicutive generator, the ^lortion of the surface lying 
beyond this again, and so on. It is clear that in such 
deformation the rectilinear generators in the old sur- 
face remain the roctilinivir generators in the new ; but 
it is interesting to note that two ruled surfaoe.s can 
1)0 constructed which shall be applicable, yet so that 
the generators will not corrc.spond. For, deform a 
h^perbokud of one sheet in the manner dc.scribcd, turning 
tlie j>ortion.s of the surface round the consecutive gene- 
rator.s of one sy.stein, aiul tlien deform the liyperboioj<l, 
Rsing the generators of the oIJut system. I’he tw’o sur- 
! faces so obtained arc, of coinvo, apjilicalile to one another, 
j yi't so that llieiv generators do not now cnrres])ond. (k)ii' 
j versely Ponnot has sJiown tliat, wlienover two ruled .surfaces 
llio j are tliiLs applica))lo, willioiit cfHT(;.s]K»iidenrc of geneiator.s, 

, they must be liotli ajiplicalilo to tlic*. same liypeibnloid of 
i one sliet‘t. The ulysscnde is a gooil rxiunplii f>l' a .surface 
of revolutioji applicable to a ruled surf.-iee, in ibis case the 
right circular conoid, tlie genenilors of the conoid coincid- 
ing Avilh the meridian.s ot the aly.s.seido. 

3. As instunce.s of surface.^ applicable to tbem.selvcs, wo 
ma}' take siii faci\s of uniform speciiic cuvvahiiv, a.‘< obvioti.siy 
follow's from tlie reasoning already given ; also surfacis of 
revolution, ina.sniueh a.s any such surface can be turned 
round il.s axis and still tit upon it.s ehl ]jositi<'n. Again, 
helicoidal surface.^ pos.^es.s this properly. A lielicoidal 
surface mean.s that tnvod out by a rigid w'irc, which i.s 
given a .screw molion ronml a fixed axi.s, or, whieli eame.s to 
the .same tiling, the, snVface made up of a .sxstem of helices 
starting from the ]»nirits of a given cnrNe, all having the 
same axis and tin* same interval between tJie successiAC 
threads. The ajiplleaffility of such a surface to it.self if 
giA'en a .screw' motion round tlie axi.s, is evident from the 
laAV of its fonnuLion. 

b The ])os.siblc small vaiiatioiis ij, of tlie jioints 
of a surlace Avhen it is .•subject to a small inexten.'^iojial 
deformation are condilionid by the oijuation + 

f t/.v/f -(I, or making .r and // the independent 
variables, 






■}-f/ 


tL'fhf 




.O/ ■"' -b/r j 


I r/ 




© 


dv^, and for anticlastic, ds^ = 


.dttS + aSsinh^^y.iv*, 


From this it foliow's that tlie three eijuationa must sepa- 
rately hold 


d,r ' ^ </.f ’ ' ■ 'Ac ' If dx ’ d]} ^ dij 




Accordingly, the deterniinalioii n\ a pos.'.fible sinall defor- 
mation x)f a givrn surface is reduced to the. analytical 
pyobieiu of finding three functions ij, i/, f of tlu* variables 
jr and // to .sati.sfy these e((natio).'.s. Changing the co- 
ordinates to a aiirl fi Avhero a — const, /i — eoii.st, are tho 
curves of iidlexion on the surfaee, the solution of the 
equations can be shown to depend up<»n that of the cMpuitioa 

Atc, Avhere A i.s a funetion of a and />' depending on 

the form of the. surface, 'flie last t‘quatiou can be in- 
tegrated, and the po.s.sible deformation determined in the 
ca.se of a .spliorii?iil surface, or of any .surface of uniform 
afK'cilic curvature. It is easily shown that if avi; have 
determined the displacement. s for any surface 8 Ave can 
do so for any .surface obtained from 8 by a linear trans- 
formation of the variables. 

For let 

/ = a yf: + 6jy + c^: 4- d^y y — -f fy.,?/ -h + dj, 
c' « 4- 4- 4- cfjt, 

S. IX. — 10 



I 


74 


S U K .G E R Y 


tiiea two Misplacements 

f' - + Cii; v ' = -I C,<; r - Aai + J C 3f, 

wliero Ai Ac. are the minors of the deterniinaut [^^l 
^2 ^:i]» evidently satisfy tlyj equation 

^ 0. 

Aecordingly the known solution for u sphere furnishes us 
with a solution for an^ quadric. M. .Moutard lias pointed 
out a curious oontiexiou hetween the pr()hlcin of small 
detnrjLiation aiul tljat of the appIieahiFity uf two finitely 
dillerent surfaces. 

For if 'Ud^ f d^di) -i- d:d( -(\ it follows that if Jc Ijc any 
cf/Mstunt, 

(' •ns'jqueiitly, if wo trike two surfaces .such that for tho first 
X -I \ - - // + ‘ • ^ t? 

and tni' iho i'C^'ond 

X " \ f/ — /i'tj, /i — - 

llicn 

d\' + dv- + d/;-^ = . /X'-' I- 4’ dy^\ 
aiid tlicrcfnre llic new .Miii'.ices arc a|i]»lical>lc. 

*>. Jelled and CJoiK-Ma.vwoIl have shown l»y dillerent 
method'- that, if a curve on a surface bo held fixed, tlieh* 
can he no small dcforiiiation, except this curve ho a curve 
of infl«.\ioU. This may hoal.su proved thus; — There can 
1m im di.s|il.j(!cmcnt of the tangent planes along the fixed 
curNe, lor, at any point of tho curve the geodetic curvature 
I annul alier; hut in pro.serit (;a.se tlic ordinary curvature 
01 llio curve is .ilso fixed, thiMcforo tlieir ratio is conslant, 
so th.it o(cos 0) - - sill OSO -*(), wlierci 0 is the angle v\liieh 
tlii* Oscillating plane niake.s witli the tangent piano; there- 
foie unless .dn 0 — 0, as it is along a curve of iiillexion, nd 0, 
and therefore the tangent ]»lane at I'licli point is unaltered. 
ILnee it can ho sIionmi that along the given curve not only 
i-s «/, ( \aiiisii, hut also tlieir ditfei^ntial coc'lUcieuts of all 
oiuci>, and therefoiT no displacement is poxsihle. 

The questhm has hcen inncli discu.s.sed, (.'an a closed 
suiclastic burface be ded'ormed f Thmx; seem.H to he a 
I lit -valent opinion amongst niatheinaticiaiis tliat ^ucli de- 
ioiinalioii is alvva^’.s hnp<v‘^sih]e, Init wc do not think any 
umm|M-acljahIe ileiiiouslration of thi.’^ has yet l»ceii given. 
!i i-- certain that a coinjilele .sjiherical surface doe.s not 
' adifdl of incxlcn.sive deforinalioji, for if it did it would 
follow Irom Gauss's thcm-cni tliat the new surface wouhl 
iiave a uniform sj>ecillc curvature. N(Av, it i.s not ditticull 


to prove that the only closed surface possessing this pn> 
perty is the spliere itself, provided tliat tho surfaces in 
question bo such that all their tangent planes lie entirely 
outside them. \J"c can then, by the method of linear 
tJ*anftform!ition a]rea<ly given, extend the iliooreni of thes 

impossibility of deforinatlou to any ellipsoid. 

The theoreiii, that a splio.ro is iho only t-losod .surface of constant 
srecific curvature, uiuy, wc suggest, be e8tabli.shed by iiK^n.s of 
the following two pi'o])ositions, which hold for intogratiou on any 
closed surface, p being the i»erpeiidieular from the ongin on the 
tangent plariC’ • 

Now niulli]»ly hotli sbh*.s of tbe first equal ion !)y tlic constant 
VKK', and .‘>uhtra( t the second, and \vc get — 

which is inijui.sriible unless !R'::cK e^erywliere, .since in accordance 
with the provistj y) is c\<.Tyvvlieio j)Ositive. 

TJieorcm.s (1) and (2) me dodiiceil hy Jcllett by means of the 
C'aleulus of ^’lll•iafci^Uls in hi.s tieati.se on that suhjec.t. Tliej’^ 
may aNo be vtivv siniplv prtA-cd thus* Draw iioiinals to tho 
j-urfaee along the eontour.^ of tins sirAll squares formed by lines of 
eurvature, aud Jet lhe.se mi-i‘t .siieres.-ive jiarallel »urra('es at 
distances d/t, then the \olume hounded hy two paralhd surfaces 

S') 

---[ „ I- +i.-) + i 

hut taking origin inside, the ]H‘rpendieiilais let full from 0 
on a tangent plane fo the outer .siirfiiee jt r ji on aecouiit 
'eiisiii of the suiface.s. Also /AS for outer suriaeo 

therefore volume in quc.-stioij 


I of lh<‘ ]K.rii.lleii.sui of 

- ■>//( ' ' 5 • £•)'“ ■ 'i'/j (..'k- 

lieiu-e equaling eoolUeieul.s <»/’ the powcr.s of * 
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SURGERY. 


S IXC'F the year 18S7, vvlicu tlio earlier volume of thi.s 
Em vcloiia'dia was publLslieil, the science and jiractice 
ot .smgory liavc been steadily advaiiciug. It is the object 
ot this article to .show in what respects tho advances Ifave 
bfon mo.st marked. Surgical explorers and pioiieer.s have 
bi^eii )>old and enterprising to an extraordinary exfeiii, .so 
that rogioiKS and triiots jkvhich hitherto had only by acci- 
dent oj- good fortune, as it were, been entered, have now 
b-cn .sy.^teniatically surveyed and annexed. But not- 
withstanding tho extraordiuaiy aggre.ssiveije.s.s of modern, 
surgery, the ro.sults and stati.stic.s of operative work are’ 
•steadily improving, and it ha.s lieoii truly .said that the 
mortality from surgical ojierations has been reduced to 
a iKiint never dreamt of by tho last generation.s of 
suvg»‘<»ii.s.* Surgery is every day becoming more successful 
and more i*e.sp>ousible, but it is not, nor can it ever 1x3, 
iiii exiu't scienee, for no two cases are ever jircciscly alike. 
Tile .surgt3on of to-day deems it an e.ssoutial ^xirt of his 
di;iie.s to .study the general condition of his patient, and, 

^ 2Vwj Lancd, 189l7vonr7». 


so far as practicable, his moral and jihysical environment, 
before urging the performance of a serious operation. 
The dasliing operator who .played so bold and useful a 
part before the days of anieslhciics and of aKsepticisiu 
would at the present time be hopelessly out of place, 
when each of the many details of the prei)aration for the 
Operation, of the operation itself, and of the after-treat- 
ment, has to lie a matter of tho most careful consideration. 

When this ninth edition of this Encyclopaedia was going 
through the press, the carbolic acid spray, which to some 
pnictitiouors had aj[)[«ireiitly Ixicn the embodi- 
^.meiit of the Listonau theory and practice, was 
beginning to pass into desuetude, though for a * 
gixxl many years after tliat time certain surgeons con- 
llnued to employ it during operation and during the 
sub.soquent dressings of the wound. Surgeons who, having 
had practical experience of the unhappy course which 
their operation cases had been apt to run in the pre- 
Listcrian days, and of the vast improvements which 
ensued on their adoption of the ^ray-and*-gattl^ treatment 
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in its entirety, were, not uunatur^illy, reluctant to operate 

• except in a cloud of carbolic vapour. So, even after 
JL,Uter hiiusolf hod given up the spray, itji use was con- 
tinued hf many of hia disciples. It \was in the course of 

1800 tlhtt opcrOitiug eurgv/uua W neglwt the letter 

of the antiseptic treatment and to bring themselves more 
under the broadening influence of its s])irit. Certain 
adventurous and jiartially unconvinced surgeons began to 
give up the cailx)lic spray gradually, by imparting a 
smaller percentage of carbolic acid to tlit^ vapour, until 
at last the antiseptic disappeared altogi*ther, apparently 
without detriment to the excellence of the results t»bt.aiued. 
But while somo surgeojis were thus ceasing to aj>i)ly the 
antiseptic spray to the wound during operation, others 
were pouring mild carbolic lotion, or a very weak solution 
of corrosive sublimate (iin extremely pf>txnit gonnicide) 
over the fresllly-cut surfaces. #Taese measures were in 
turn given up, to the advantage of tlic patient; for it 
was hardly to be cxpccttd that a chemical agent which 
was strong enough to destroy or remdor inert septic luiero- 
organisms iu and about a woujid, would fail to injure 
e.v[»ostid and living ♦issues. JCveiitually it booanio gene- 
rally admitted that if^S surgeon was going to operate 
U[)ou the depths of an open abd(unen for an hour or 
more, the chilling and the cJiemical iiiflucnces of the 
spray must, certainly 'lower the vitidity of the parts 

• exposeil, as well as interfere with the prompt healing of 
the woundeil surfacovs. With the spray went also the 

protective,” the jiaraJIIn gauze, and the ruackiiiiosh 
sheeting w'hich envclo[ied tlie bulky dressing. 

Years before this liappened, in the address on Surgery 
given at the Cork meeting of tlio British Mc'dical Associa- 
tion, Sir William (thou Mr) Savory liad .somewhat 
severely criticized the rigid exclusiveness of tlio luembers 
of the spray‘and-gauze. school : the sum and sul^st.iuco 
of the address t>’as that, every careful surgeon 
Aseptic antise[»tic surgeon, and that the suc<?csh 

of the Llsloriau .surgeon did not dei>ond uj»on 
the spray or the gauze, or tiro two togetlici-, but u|x)n 
cleanlinc.ss — that the surgeon's fingers and instruments 
and the area operati.d uii must be surgically clntn. 
Though careful exptTimciit sln^w'S that it is inipo.ssibhj 
for the surg»‘oii to i*ciii«)ve every trace of septieity from 
his owu hands and from the, skin of his patient, still with 
nail-brush, soap, and >vater, and alcohol or turpentine, 
with possibly the help of some niorcuric germicide, be 
can, for all practical puijroses, reader his Jiands safe. 
Bccognizing tliis difficulty, some surgeons [>refer to 
operate iu thin rubber or white pottoii glo^'Os which can, 
f<jr cortiiiii, by l>oiling, be rendered free of all germs ; but 
this rcfiucmont docs not seem to bo generally acct;ptable, 
whilst the results <jf practice show that it is by no 
means necessary. The citreful, the antiseptic surgeon of 
1885 is to-day roj)resentcd by the careful, tlie a^cjttic 
surgeon. The (uitUeptic surgeon >vas waging a constant 
warfare against germs which his creed tc»ld him were on 
jjiis hands, iu the wound, in the air, everywhere ; and these 
"he attacked with potent chemicals which Ixyond quqstion 
often did real damage to the healthy tissues laid bare 
during the operation. If, as was frequently the case, his 
own hands became sore and rough from contact with the 
antiseptics ho employed, it is not to be tvondered at if 
a peritoneal surface or an incised tissue became more 
seriously affected. The surgeon of to-day has much less 
commerce with antiseptics : ho operates with hands which, 
for all practical purf)oses, may bo considered as g^Tinless ; 
* he uses instruments which are certainly germless, for they 
have just been boiled for twenty minut<‘s in water, to 
which a littlo common soda has been added to prevent 
tarnishing of the sted, and he operates on tissues which 


have been duly made clean in a surgical sense. If ho 
were asked wliat ho considers the chief caseaitials for 
securing success in his c^perative practice, ho would pro- 
bably reply, “ Soap and ^ater and a nail-brush.” He 
U.^v» uo autwcptloB during the oporationH, he keeps the 
WH/und dry by gently swabbing it with aseptic, absorticnt 
cr)tton-\vool, and he dresses it witka pad of aseptic gfuize. 
This is the simple aseptic iiujlhod which has been gradually 
evolved from the Listcrian antiseptic system. ^ 

A great change lias taken place in connexion with the 
use of soft indiambber drainage-tube.s. In former years 
most surgeon.s placed one or more of those in 
the d<‘p(^ndent jjarts of the area of operation, so 
that the blood or serum oozing from the injured 
tissues might lind a ready escape. But to-ilay, except iu 
dealing with a large alj.scess or sc»rno other st‘[)tic cavity, 
many snrgeon.s make no j)rovisi(m for draiciage, but, 
bamlaging tlio jiart beneath a pad (.»f aseptic wool, put on 
so much ]iroH.Hiu-e that any little leakage into the tissues 
is quickly iilxsorKMl. If a tlraiiioge-iulic can be dis[»cnsed 
with, .so much Urn Indtor, for il' it is not actually noede<l 
it.s presence keeps iqv irriiation ami delay.s pruirq»t healing. 

But ina.sinuch a.s a tube if rightly placed in a deep wt-und 
is an iicsuranco against tJie occurrence ef “ tension,” and ' 
as it can easily bo withdrawn at the end fd twenty -four 
hours (oven if it ha.s served no useful j.inr}>ose), it is im- 
probable tli.it the practice of drainag»‘ of fre.sldY made 
cavities will ever bo entirely .given up. If tlie, tube Ls 
removed after twenty-four lioiirs it.s [‘te.sence can luvo 
done no harm, and sometimos the large am<mnt of Iluid 
whicli it hiu draine.il fiiun the Wi»und alloidis cli‘ii.r 
evidence that its tiftCi has sii\ed the patient mitcli dis- 
comfort, a in I has jirubably e\]>(idited hi.s recovery. For 
septic cavities drainagi?- tubes arc still UMid, but it must 
be reinombereil that tliey cannot remain long in jiositiou 
without caii.sing and KoopiTig uj) irritation ; he.nci\ (‘ven 
in septic ca.vs, the nmdeni surgeon disc.irds the tube at 
the earliest ]»o.ssi)do moment. If after he has taken it 
out ;iej)tic lliiids' collect, and the [)alicnF.s toinjieraUiro 
rises, it can easily be reinstuLtjd. But it is lK‘ttcr to take 
out the tulx^ too soon than to leave it in loo Jong: tlii.s 
remark apjdie.s with sj^tjoial force to the treatment 
ab.s<-e.ss of the pleural cavity (ein]»yemn), in tlie treatment 
of which a drainagistube has b“en resni led to. 

rou]tice.s are now never used : tliey were apt to be 
foul and olFeiisive, and wm’e certainly septic and dangeriaw. 

Jf moisture and warmth are needed for a wound they 
ran lie obtained by the iiyi of a fohi of clean lint, or by 
some aseptic wool which lias lujeii wrung out in a hot 
solution of boracic or earl>(»lic acid, am] apfdied under 
some waterproof material, which e.lfecLually: prevent.s oa- 
jioration and chilling. There was no spei ial virtue iu 
poultices n]a<]e of liri.seed meal or even of scraped carml : 
they sinqjly ot:«>ivd u]» the moisture and heat. ^'hey 
poj>.sessed no po.ssil»le advantage over tho modern knaeic 
fomentation umler lul-silk, 

A severe surgical or other soHoiis injury, or a furious 
attack of bloeiling, prodinx's a lowered coudition of the 
individual wdiich is known as shock or c(»llap;<t\ 
the hctirt h/ing unable to ptiinp blood to tho 
brain . in salliciont amount. In recent years many in- 
dividuals have been saved from a fatal collapse hy the 
timely injection into tlieir veins (or even into the loose 
tissue of the bf^dy) of several pints of boiled jvator which 
has been cooled to 105“ F., and made somewhat to resemhlo 
blood-serum by having dissolved in each pint GO grains of 
table salt. Other measures which are now also resorU'xl 
to for warding off shook are tho injection deeply into tho 
tissues of brandy, ether, or of a solution of strychnia. 

Much less is heard now of so-called bloodless ”o^)orationa 
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The bloodl,esisncss was secured by the part to be operated 
on — an surm, for instaneo — being raised and compressed 
from the fingers to tlie shouhler by successive turns 
of an indiarubber roller-bandage (J!lsinarch\s), 
OMntloas artery of^the limb being then coin- 

* pressed by the .application of an cla^^tic coitI 
above the highest tuij^i of the bandage. The bandage 
being reniov(‘d, tlin oprnition was pei-formnd through 
bJorxJIoss tissues, lint wJten it was completed and the 
elastic cord n'lnoved from around- tlie nj»j«T part of the 
limb, a reactionaVy How of lilood took place into every 
small v(*ssel which had been previously sfjuoezed empty, 
so that though the operatioii itself h.ad actually >K‘en 
blrK)dless, the wound conhl not be closed because of the 
occurrence of unusually free luemorrhage or troublesoine 
oozing. A still further objection to the. aj^jAication of 
such an elastic roller-bandage was that septic or tnber- 
tailous mattnial might by cl)anco be a«jU(‘ez«‘d from the 
tissu(*s in wliich it was jjcrliajjs harmlessly lying, forced 
into the blood-vesfw*ls, and so Avidely disseminated llirongh 
the body. Ksmarch’.s bandage is therefore but little usi*<l 
noAV in oporalivo surgery. Instead each bleeding point 
at an o]»eration is i»romptly secured by a small pair of 
nickel- plaU‘d elip-fon eps, wliich gi‘nerally have the olfect., 
after being left ou for a few minutes, of completely .and 
perm.inently arresting the bh‘(Mling. Tlieso clii»s Avere 
s])ecially intro<laced into practice by Sir Spencer Wells, 
and it is no nriiisual thing for a surgeon to liave twenty or’ 
thirtj^ pairs of them at hand during an extensive operation. 
Seeing hoAV convenient, not'to say indisjumsabh*, they arc 
in such circumstances, tin.* surgeon of to-day AAorulors how 
ho formerly managed to got on at all Avithout them. 

l^y inean.s of tlie Kontgen or X-rays the surg<*on i.s able 
to jirt)ciire a distinct shadoAv-p(»r trait of deeply*idaced 
bon(*s, so tliat lie can bo Jissured as to the 
prosL'iice or absence of fractun* or dit^l oca lion, | 
or of outgrowth of bom*, or of lione-oontaining ! 
tumours. By this Jiieans als<; lie is ablo to IcM^ate Avith 
absolute, precision tlie. situation of a foreign body in tlie 
tissues — of a r-oin in the Annd[)ipe fir gullet, of a broken 
piece of a needle in tlic* hand, of a splinter of glas.s in* the 
foot, or of a bullet deeply embedded in s(ift tissues or bone. 
This effect m.ay be obt.'iined npou a fiuorescent serocn, or 
printed in a permanent form mion glass or ]»aper. The 
shadoAV is cast by a 10- or 12-inrIi .spark from a Crookes 
vacuum tube. The rays of Kiintgon find tlioibway througli 
dead and Jiving ti.saues Avhich are far beyond the reach of 
the rays of ordinary light, and they are thus able even to 
reveal elianges in the dee[)ly ]daced liij>-joint which have 
been jiroducod by tubi'rculons disease, fri examining an 
injured limb if is not neces.sary to take o(f wooflcn splints 
or bandages except in case.s where the latter have been 
treated Avith plaster-of I'ari.s, Ihne-salts obslnictiiig the 
rays and throwing a shadow. 'I'hus the ray.s ])ass through 
an firdinary uric .aeid caJeiilns in the kidney or blmlder ; 
but if it contiiin salts of lime, ,a.s docs the mulberry calculus 
(oxalate of lime), a definite shadow is cast upon the screen. 
The value of the X-rays i.s not limited to the cducidation 
of obscure problems such as tho.se just indicated : tlicy are 
also of tlierapentic value ; for example, in the treatment of 
certain forma of skin disease, .os Avell as of cancer. 

Tnjection Treatment of »S'arco?M/«. —Sarcomata arc growths of new 
tissue of an embryonic type ; the more clcinoiitary the cells of 
Achich they arc buift up the more rapid their growth and the griuiter 
their nmbguaney. In inoperable cases a Ireatmont has recently 
been introduced by Coley, wliich consists of repeated injections 
a Rterilized culture of septic micro-organi.sms. • The injections, 
though uot nccea-sarily made into the tumour itself, arc supposed 
to act through the blood, causing fatty degeneration and nbfiwirption 
of the ill-organized cells of the tumour. .The injection of such a 
iH^Unt ihiid should not bo undertaken without a clear apprecia- 
tion of the risks iim, nor must too much be expected of it. It is 


supposed to be most effi.caciou8 in those tumours in which the cellular 
clt*ments arc spindle-shaped ; but at the time of wriliiifj tliere ia 
no clear evidence that, in Kngland at least, any unmistakably 
savcoinatous tumour lias been cured by the treatment. 

i'arhnnrh has heel# shown to be an intense local iiffianmiation 
cau-vd by sejitiegemis which have in some manner found their way 
to tlie plrt. The attack ends in mortification of the atfccted tissue, 
and, after much siitlering, the “ core " or inortilied part slowly coiue» 
away. Tlie mofloni treatment consists in cutting into the inflamed 
flrc.a, semping out the gcrmdHdeu com at the eariicst jtossihJo 
moment, .and applying gennirulos. This method reJieics the 
pain at once, materially liimiiiishes the. risk of blood-poisoning, 
and Inwtens eonvalescence. 

Jnniryamjt arc now being ileall. Avitli in a more direct manner, 
AVitliout resorting to tin* s]>e.eiiljitivc and somewbat dangerous 
inetluKl of treatment by coiM]iression, or to the application of an 
indiarubber bamlage, the suigeon tiow without loss of tune cut.s 
down n])on llio arteiy, and a]iplies an .aseiitic ligature close above 
the. dibilatiou. Kxpeiienee b;iR shown that tliis method of treat- 
ment possesses nuiny .arl Mintages, and that (jiroA’ided the Avoiind 
be kepi aseptic) it" iias nmy^ of Ibi* ilisad vantages whieli only 
leeentt}' wcr<* generally su]' posed to attend it. Sae^-ular dilaiatioiiR 
of arteries which are the result of cuts or other injuries arc treatetl 
by ligation of the A’cssel above and •Ix'low, and by dissecting out 
the. aneurysm. I'oplileal, earolid, and other aiieiiiysms, Avbioh 
arc not of traumatio origin, are sonn-limes most .siicc<*safiil ly dealt 
Avith on this ]>lan, A\hieli is the old “iMcyiod of Antyllus under 
the inlluenre of asrpticism. • \ 

Tri’utmmt of Tnhcrcnhns Lrsmu^.—ll baa now been .settled 
beA’Diid di'jputc that tul erculous lesions are due to tin* growth in 
till* atieeted tissue of Rj»eeiHc micro-organisms whicli, from tln-ir 
resoinblaiicc to miimto rods, are called •/lonV//. '^I’bcy .seize upon a 
tissue flic vitality of wbieli has Imtii loweied by •nialnutrilion, 
injury, or some snob cause, and, undergoing prolifeialion, detei- 
ndne the gn>wtb of an nnheallby inaleiial wliich riipidly bn aks 
down. Tuberculous lesions mav be found in many otJier tissue.s 
tbaii the lungs, wliere it is I’Mlled phthisic. It is specially ]uoiio to 
attack the spungy' bone-tissue, joints, .skin {hvpns)^ and l\nipli:i1ic 
glands — cspcci.illy tboM> of tin* neck. Jb'cognizing the inlectivc 
I nature of the disease, and knowing lhaf from one. i(teus the grrin.*! 

{ may be taken by the blood -si ream to oilier juirls of tlie body, and 
j .so cause a general tuberculosis, the surgeon i.s anxifius, byIelllO^- 
ing tlic primaiy lesion, to cut s'bort the dtscaRC and ]m)tiiotc 
immediate aii'l i>ennanenl oonvalcseencc, KxptTience has shown 
him that mfMlicjiies and soa-air cannot be dejicnrled u]ion to cure 
the di.soase, any more than could the much -vaunted aiifl dis.-iji 
pointing injection of Koch’s Cod-liver oil and si‘a-«ir 
are useful only in so far as they improve the general health and 
nutrition of the individhal, and enaole bi.s tissue^ to wage a mme 
.siiecessful Avnifaic ag.'iin.st tin* bacilli. Thus, in the early .stage. (»f 
tubonulous disease of the glands of the neck, for in.staijcc, ibesc 
measures may rendor r.\ccllcnt service, bur when the flisc»iso lia.s 
got a linn hold, nothing short of removal of the glands by surgieal 
o]WTation is likely to be of any aA'ail Tbo results of this modern 
tre.ilment of tuberculous disease of the .skin, and of the lym])bu1ic 
glands, lias been highly gratifying. Cor not only has the iufeeted 
ti.'..sue been conijilclely removul, but tbo ivsul ting sears haA-e been 
far le.s.s noticeable tfian they Avould have been had les.s radical 
measures been employed. One rarely sets noAV n iietwoik of 
se.'irs down the. neck of a child. shoAving how^ a chain of tuhere.ulous 
glrtinls had been allow(‘d to work out their own cure. A fcAv yearn 
agf>, how'e.ver, such oouditioiis w'cre by no means unusn.al. 

* Caiirtr of the Tongue is now^ o}»erated on in advanced cases such 
as in former years Avoiild .scarcely have boon dealt with by a radical 
operation. An inci.sion is inade. beneath tJic jaw and through tbo 
floor of the mouth, by which the. tongne isdiuAvn out anil rendered 
easily accessible, the .arteries being leisurely secured tas the tissues 
are cut acros.*^ The up})er jmrt of the gullet is plugged by a 
ajioiige so that no bleeding can enter the" lungs, niid unimpeded 
respiration is provided for by the preliniiiiary intiioduction of a 
tube into the wind]»ipe. Through the incision Avhich is madq^ 
below tbo jaw’ the infected ly]nii»hatic glands are removed. To 
Dr Kochcr of Berra the profession and the ])ub]ic are indebted for 
this iinport.ant adduce in the treatment of this disciise. 

Mra-Cranial Chronic discharge of matter from tho 

external ear is associated Avith septic disease of the middle car, or 
drum, and os tlio innamniation is liable to spread to tho adjacent 
structures, abscess is very likely to form in or about the contiguous 
p.art of the brain, and a foul clot is apt to plug the large venous 
clmnnol inside the skull and at its iMse. If these conditions are 
allowed to run their course iiiiinterfered with, fatal consequenoes, 
chiefly from blood-poisoning, not infrequently ensue. Amongst 
the most important advances of modem surgery is that of making 
an aperture Into the skull l>chind tho car and opening up, ^ntly 
irrigating, and d^'amiiig an intra-oranial abscess. Tlie septic clot 
is also turned out from tho (lateral) venous sinus, and if Imo lar^ 
vein of the neck (internal jugular) is found also to be plugged, it 
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is exposed and tied in the nock, cleaned of its clot, and, together 
witJj the lateral sinus (whieli comniunicatps \\ith it), is syringi'd 
•out with an antiseptic lotion. The result of this tnatment is 
often exti^iely gratifying. Tlic sitiiation af tumours inside the 
skull can now bo dctinccl with j)recision, and tln-ir wmoval is 
soTuetimes oflcctcd with complete success. Rut inasmuch as such 
giwths are oltcji of a iiiaUgnaiitnature, the successful accom^dish- 
nicnt of their extirpation is not seldom immaclicable. In certain 
cases of intractable neuralgia of the face the skull is now opened 
for the removal of a largo ganglionui swelling (Gussoiiaii ganglion) 
through which courses tlio trunk of the fifth, the tri-fadal nerve. 
The results of this formidable operatioji arc sonieliiues most suc- 
cessful. 

Surgery of ike Being deeply jiluced amongst the mass 

of the muscles of the back, and, iiioreijver, being jealously locked 
within the bony canal of the vertebral column, the Hinnafiimirow 
or spinal cord was, until tlie last few vvars, gennally considered 
to be licyond the reach even of the most «iHLer])iisuig Burgeon. 
Still, like other iLsaues, it was lialile to diseases and injiuics. The 
exact situation of a tumour pressing upon the s]>irial cord can bo 
located W’ith great precision by noting the aieas of pain and nundj- 
ness, and the Jieight in tho limbs or trunk to whioh loss of ]»owor 
of voluntary movormnt Jiacei^ls, and b}' iiotiTjg also whether tliesc 
cHecta arc symmetneal upon the two sides or .appear more upon 
one side than on the other, liy cnttirig away tlic ]»osterior iKirts 
of certain segments of ^lio vcrtebml column, timioiira uf various 
sorts have been auceeasfullf Removed from the interim* of llm canal. 
Displaced fragments of bone in tuberculous atfcctiori of tho spine, 
abscess- e(»ii tents, and iiillammatory tissue Irive alst) l>eeii simnarly 
dealt with. Maccuen of Glasgow and llorslcy of London have 
been i»ion(M;ra in this development of surgery. In eases ol Iraetiiro 
of tlie s]>ine, willi displacement of tlic vertebne and compression of 
the spinal cord, burgeons have also been trying what jelief can be 
afforded by the adoption of bold operative nicasurta, but as in 
mo.stoftlic.se lases of fractiirc-diblocjitiou tlie spinal curd is tbni 
right aen)s.s or cnishud beyruid liopc of rep;iiv, aeiiv't* measures 
cannot be uinh'.rtakcn with much pros[*eet of Miecess. 

Ill the. last few years the triatmeut of spinnl abscess has under- 
gone a great improvement, (ii the tirst pl.ieo, .surgeons have, le- 
cognized the fuel that tho colleelion of hrokcii-dow n luhirculous 
inatiM’ial or Ihiid is not ai\ in the usu.d s('nso, for it does 

not contain “pus’* or “matlei*.'* A Fpiinil .thscess is thciefori* 
no longer driinetl : it is ineis»d, scraped, wa.shed out, iind .swabbed 
ilry, tbo ojMUiing being «;arefully and pcimaiieiitly sewn up. In iliis 
w’ay aeplie germs arc elleetually excluded fiom tlu; cavdty, and the 
paLieut i.s spared llm depressing and tedious iliscbargmg of tlic 
cavity vvbieh so often followed tlio old methods of treatment. It 
must he cleaily understood, however, that eveiy spinal absces.s 
does not undergo cure after being subjccreil to the. evaeuatioii and 
closure treatment moiitioned above, but that the aurgeoii is som«- 
tinu'S eonij»clled to use irrigation ami di’jiiiiage. 

In the year ISP? Dr Oalot of lierk-siii iMcr introduc(‘d the 
method, of straightening out the hump of the baek, sti often left 
aftiT dlseapo of the S)»ine, by stretching the child on a ihit tabic 
ami dealing with the liump, under chloroform, with what is eom- 
inonly known as “ brute force." A considerable numlier of hump- 
baeked children on the Gontinent as well as in England and 
America were thus dealt with, but it is doubtful whether Urn 
rocoivls of those cases, could they all be. collected and imblislud, 
would bo found entircdy to justify tho enthusiasm and publicity 
witii which tho mctlmil was inaugurated and its details were, siuead 
alirood. It is scarcely nee.css.ary to say that tho forcible straignteii- 
ing of a spine which ha.s dcvclojved a linmp ht-cause. tuberculous 
disease has wrecked tlio front of the vertebral s<jgments is in no 
sense a cunUinc operation. Diminishing' the size i>f Urn iirojecliou 
docs not cure tho tuberculous ulceration of tlio bones; indml. it 
may increase tho ulce.iativo process or <lci«nniiic a scattering of the 
germs of tuberelo throughout tho body, iitill tlieivi may bo a 
certain small proportion of cases in winch a J’esort to such rough 
jttud Bpcculativo measures may jwjssibly bo doemotl expedient. Tho 
ojKTation has not been generally accepted by Briti.*^!! and A.inericau 
surgeons. In the practice of tlie foreign surgooii deatli ensueii in 
three cases out of tnirteen that were operated 9 i, and avi English 
surgeon reported fourteen cases “in all of wliich tho dolonnity 
had recurred although tho spine.s had Iveen fixed in ]>laster-ot- Paris 
after the straightening." At present the method-— which is not a 
new ono— is on its trial* but it docs not look as if it would oome 
through it with triumph. 

In oases of advanced tuberculous disease of the spine, m which 
the spinal cord is compressed within its bony canal either l»y tho 
posterior parts of the vertebral bodies or by inflanimatory producta, 
or in whioh, after severe injury, the cord is pressed uikiu by a dis- 
placed iricco of bone, tho surgeon may tlimk it exix'dient to open 
the spinal canal from behind, removing in the pr^edure the 
posterior arches (lamime) of tho vertebne.^ The operation is called 
ny the hybrid word ktrninectcyny. Sometimes in tiic case of tuber- 
culous disoase, where tho propriety of resorting to the operation is 


being discussed^ tho sjTiiptoms of the coippression begm to clear 
off and tlie child iiiakcB a complete recovery without being 
oiKU-ated on, Wlieu the operation is pcrfoniied for a crushed 
cold, tho outlook is, as might bo expected, very cheerless. 81 ) 11 * 
there are a certain Binall number of ^ coses in which it may bo 
given a trial. 

Adenoids; Fosl^Xasal Fegdaimvt.’^X ijtnprresion exists 

that in the hu^t f(;w years a new disaise has been invented by 
surgeons ; the fact is .that, thanks to tJie tciiehipg of Mr-yer of 
Copenhagen, surgeons have some A'hat recently bm?ii shown bow* they 
may recognize the existence of a mas.'* of Koft fipong}' tissue bolwceu 
tho back of the ii(i.se and throat, which, blocking the air- way, pre- 
vents the duo inllation of the lunga ami the projxT development of 
the chest. The giwths are apt to keep up a constant catarrh near 
the oriliee of the tubes which pass from the throat to tho ear, and 
BO reiide.r the child dull of hearing or even cleaf. The.y also give 
ri.se lo fusthina, and, like cnljirged tonsils- -with which they are 
often as.soeiatc(l - they imp.iit to the child a vatiunt expression, and 
liiiuler lii.s jdiysical and intclleetiial devolopinent. Though, except 
in the ease of a cleft ]»alafo, they bu wvii vvith tho naked 

cv n. .they .are often a/jcompanierl by a \ cry vi'-ible and HUggostivo 
glanular conditi(»n of tho wall of the back of the thivat. Their 
pre.seiiee iiiny easily and confidently he deli,*niuncd by gently 
I ho<»kiiig the end »»f the infleA-tiiigei round 1 ho buck of the soft 
]>alate. Tlimi^ili tho disiMs*' is .a coinpanUivi Iy recent dlscovciy, 
it has i)robably exisU'd as h*ng :w tuberculosis’ iUelf, with which 
affection it J.s smncvvhai disianlJy conju'crcd. In the imcnlightciied 
day.s many childicn must have g«»t well <*f aflcnoids vvitlnuit ojiera- 
lion, and even Jit the ))rcsint time it by no nifMii-s folbms that 
boc.ausc a chihl lias these vegi-tatitms he must IbrtliW'ith be ojjorjLtcd 
on. The cemditiou j.s viuy similar to thut of cnlaigi-d tonsils, 
vvhero v\ilh tunc, patience, oxnl atteuiion to general mcjisurea, 
j o|M‘ration is often rtMidci'ed nnnecesf.ary. But if the child continues 
! to breathe with hfk mouth open and to snore at night, if he remains 
I dc,af and dull and is troubled v\ilh a '*111*01110 “cold in his head,'* 
tlie ijuestiou of Ihracugli cxphiratioii of the naso-phaiyu.x and uf 

0) >e ration .should be most certainly considered.* 

(Vf/i I'oiaffi,- Opciations for closing a congenital cleft in the roof 
of ihu moiitli ai*c now )>t'rforrned nuicli tiirliiu than vv.is customary 
; a few ycjirs ago. If the infiinl be in a sati-faetory .^lalo of health, 
i tho tipenitiou may la* undertaken within a jew w'teks of birth, 
j Hovvovrr wido .1 cleft of the li.M<l ami soft palate tii.iy be, it is iiow 
j the custom to dc.il wuUait in its enliietv at the one operation, 

! rather than to divide the operation into two pai’t.*-; --oire for closing 
the eleft ill the suit, and the other lor cln-^irig tliiil in ihr bard, 
palate, in many cases it is better to opciutt on the clell-j»>il.ite 
t'clbic dealing with an :icconip:u.yin;( liarc-bp, and even a few 
weeks after birth the iiilant. b».ara the hiiocx uf the operation 
extremely well. 

i)i the Ltdiijs are treated by rcseciion (.f .1 of rib, 

.slitebing the bing to the opening in the i*he’“’.t thus nunlr, and, 
after a lew dayjH, v\l.eii .nlhe^iojis have fo!im <l. ojn r.ing and drain- 
{ ing the cavity. So, .iKo, sup])ur;sling bionoljirct.itic eavdties are 
do'dr with, to l!i-j gnat ndief .d' the p.ilo'ni. l\)itionB <d‘ tho 
lungs, c^poeiiilK the a]H'\, h.ave been reniov'-i| by opa.iliun 111 the 
of curing malignanf or (ui>crcuh»uri disease, but flic treatment 
lijts not met, nor is likc'ly to nn’ot, vvllJi iiim*li sulcc'^s. for if .a part 
of a lung is allecled with maiignanl. di’^easc uu attcmjdcd removal 
<»f till.* implicated Imsuo i.s aliiiosl. certain t'» leaNc .some outlying 

1) .i.tcln*a of disease, wdiilsi if;i tuberculous iiillannnsitoiy patch is so 
limited in extent jls to lend itself to cxci;^ioi», it »3 tnivre tiuiu likely 
that the area would corTijiletely (dear np under rru'dital and general 
tieatinont without operation. forrigti hiAua which have been 
carriisl in by the air- at ream - .such tis bc*;id.s, buttons, or Iragmenta 
of boiio — can be. localisl by the llbntgen ray.s, ilicy should be re- 
niov(*d, if need be by o]»cration throiigli the side of tlie chest, for 
if tliey lire allowed to remain embedded in tlio lung they are very 
likely to set up biHaiimiaiory chaiigc .3 ending in ab.sces*s, blooif- 
jMnstmiiig, or jditbisis. 

AJainms of the Ife/id . — It has somewhat recently been proved 
that incised vvoumls of ll;c lieart may be .sucee^sfully dealt with by 
culling through. ribs and luriiingupa largo Ihinof the chest 
wall so as to icake a vdndovv tlirimgh which effused ulood may bo 
wiped out ard tho wiaiiid of tho lieart delibeiately stitehi?tl up. 
When the presence of ab.scesK in the )>cricardimn lias been demon- 
strated by ft.^piriition, modern e\|n*rionce has .sliuivn that the nw^st 
BU(*ceSHful treatnieut consists in dividing the fourth and fifth (-‘ostal 
cartilagea of the left side, and incising and draining the suj^puratliig 
hcart-sae. 

Cancer of the Highly iwp»vrlant advances have been 

made in connoAiou with tlic. operative treatment of cancer of tho 
breast, and the results of thi.s radical treatment have emlwldened 
surgeons to niidertuke tho removal of cancerous masses vhich a 
few years ago they would have cunsidcred to be hoiKdoK.sly lioyond 
their reach. The advanec.s consist in a free and fearless attack, 
the skin being widely removed with the Ciinccr, and tho large 
muscles of the side of the chest stripped bare of fascia as the mass 
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lifted up. The latter is a very important matter, aa the lym- 
dilute from the breast arc now known to lie in rommiuiiea- 
tion with Jyiiiph-sjwccs over tlic mii'scle. Tho lyinphatie ducts 
running from the breast to tlic glands in the arm -pit are also taken 
away, together wtli file infected glSiiids in the ann-]»it. luasnitich 
as the njHTator cannot know what glands are. actually infected, lie 
takes them till away so as to make his operation sceiirc. If tho 
muscles of the chest are invaded, lie removes them also. In CvOses 
wUert', a oonshlcrablc amount of iutcgmucnt.is taken away with the 
breast, lio endeavours to bring tlic edges of the wound togetlier by 
freely detaching the skin from the .side of th(‘ eUost so ns to obtain 
loose iivailalilo Maps w'hosc edges tjan be nrljusted and secured by 
sutures willioul tension. Experience lia.s shown that in the en-sc of i-e- 
turn of cancerous growth, reiH-ated opu-a! ions may be advantageously 
resorlc<l to. The surgeon theivfore keeps the patient umler regular 
Biiper\ i'-jon, and on the apiicarance of any fresli nodules of c.aueor at 
or iieiir tlir» scar, promptly' and thorouglily removes thoni. In tho 
inoanwhile the health and comfort of the p:ilicnt have often greatly 
inipiovcd, and the secondary operations ot-ing, as a rule, far fnmj 
senous, are anbmitto<l to cheerfully and ln*j)efiilly. Lastly, in 
those sad cases in whic'li, from obstruction of tlm lyrii]»h -channels 
and veins in the ncigUlionrhood of the arni-[nt, tho hand and 
arm arc swollen, heavy, and nsclcss, and cancerous pressure on 
the nerves is causing teiTihlo neuralgias, whicli dart down to tho 
elbow or even intt) tho fingers, the expediency of resorting to Pifnl 
Herger’s operation ma}'' be eoiisiderej. This operation consists in 
the removal of tin- outer part of tlie collar-hone, llie entire shoulder- 
blade, Mild I he whole of the upper extremity, togel her with tissue 
of donlitfiil integrity ill tlin arni-pit and oil* the upper part of the 
chesi,. Thongli (divioiisly a very severe midertaking, Jk'rger's 
ojKjratioii does not, as a rule, eau.se a large amount of shock, whilst 
tno relief wliieli the unhappy patient experiences I'loni it may bo 
lasting ainl immense. In llio ease, of inoperable cancer of the 
breast the adminifit ration of thyroid extract nometinies proves 
helpful, lint expeiiencc does not seem to .slnuv that the removal 
of the t»\firies has nmoh iufluetthe in ehoeking the growth of the 
disease. Xovertheh^s, so many easi's have hei-n rf ported in which 
real impinvcmciit has followed their removal, th:it the nietlnid 
inav still he leganled a.s w'ovthv of riv<mi.Mhle consideralioii. 

Ki'iJoratortj Lftpurotoniii. In many eases of seiiona intra-ab- 
dominal disease it is inijiossil'le for "the surgeon to .say exactly 
w’hal i.s WTong witliout making an incision and introducing his 
finger, or, if need ho, his liaml among |}k‘ inb'siirms. With due 
cart: tills is not a perilous or serious ]»rorcdure, and the great .ad- 
vantage appertaining to it is daily henig more Inlly recognized. 
It was Dr Oliver Wendell Holmes, the. Aniorieari phyMologbl and 
poet, who remarked that om* e.aniiot .say of what wood a table is 
in.ade witlioiil liOiijg np the cloth ; so also it is often inipossddo 
to say wluifc is wrong in.sida the. abdomen without making an 
opening into it. When an opening i.-i mado in such circnm.staTiee.s 
—-piovMed only it, i.s done soon ejicinifh- -tho successful treatment 
of the case often Ijceornts a simple matt'T. An cNploralory ojiera- 
tiou, tliercfore, should he jnoniptly resorted to a.s a means <»f 
diagnosis, and not' left us a last r<-soui'ue till the outlook is wrdl- 
nigli liopdess, 

A great iinpelu.s was given to tho .surgen^ of .severed intestine 
by the introduetioii from Cliiengo of an ingenious contrivance 
iniTned, after the inventor, Murphy fi huiUni. This consists of a 
short iiii’kel-ulatftd tube in two pieeca w’liieh are rapidly secured 
in the fiividea ends of tho bowel, ami in such .a manner that when 
the picujs are siibsocpicntly “married'’ the adjii-sted ends of the 
Ikiw’hI ‘fire. Sf*curely fixed togelliei- ami tho canal rend<’red ]»r.aiiti- 
cjible. In the course of time the button loosen.s itself into lire 
interinr of the bowol and conie.s away with tho nlviiie evacuation. 
In many other cases the use of tlic rmtlon has proved eouvciiient 
and snecos(.ful, as in the e.st.iblishment of a permanent communica- 
tion between the stomach and the small intcal ine. when the ordirmiy 
patew'ay lictw^cen those parts of the nlirnentfirv canal is oKstrueted 
by an irrcinov.able malignant growth ; hejtw'ccn hvo parts of the 
email intestine so that .some ohst ruction nia^' be puFsed ; or liititw‘cen 
small and largo iulestinc. The operative proj-ediiro goes by tho 
name of i^hnrl-cirrnitiuq ; it eiuihlos tho contents of tiic bowel to 
get beyond an ohstructiou. In this way also a ]iermancnt working 
communication can be setup belweeu the gall-bladder, or a dilated'^ 
bile diict, and tho neigh houring .small intestine -the hist-nnmcd 
operation bears the precise but impossible name of chMaJot^wlxiO’- 
tUnonffunij. By tho use of Murphy’s ingenious apparatus the 
ooniniuuication of tAvo parts can be seoiii cd in the shortest possible 
space of time, and this, in many of the oireumstances in which it 
is ly.sortiid to, is of the greatest impoli.^lnce. But there is this 
against tlic method — that sometiincH ulceration ow’^urs around the 
rim. of the metal button, whilst at other.s tho loosened metal 
caiiscN annoyance in its passage along the alimentary canal. Some 
suigeon.s thtji-efore prefer to use a bobbin of deculeificd lx>nc or 
similar soft material, while others rely upon dircet suturing of 
the parts. Tho last-named method is ^adually incroaaing in 
poiMilarity, and of course, Avhcu time ana drcuinstancea permit, 


it is the ideal method of treatment. The cause of death in tho 
case of intc.stiTial ohstr-netion is u.sualJy poisoning hy the absorption 
of the jn oducts of decomposition of the lluid contents of the howek 
above the obsti'iiction* It is now becoming the custom^ thercfoiv, 
for the surgeon to complete hi.s operation for t|jo relief of oljstriic- 
tion by drawing out a loop of tlic distended bowel, inoising and 
cvaouatiiig it, and then carefully suturing and returning it. 

Ountiliot IVomiffs and Sfah of (hr, ^(Momen . — If a revolver 
bullet posses through the ahdi^men, the coils of intestine are likely 
to be traversed by it in several places. If tlic bullet be STnall 
and, by clmncc, surgically clean, it i.s po.<isiblB that the ojienings 
nmy tightly ckwe up behind it bo that no leakage Ukes place into 
the general ncritoniKil cavity. If inerensiiig collapse sugwjjts that 
serious bleeding is taking place within the alxlomeii, the cavity 
should bo opened fortlnvitli and a thorough exploration made. 
AV'lien it is uncertain if the bowel has l>ccn traversed or not, it is 
well to wait lieforo oprming the abdomen, due preparation being 
made for iierforming that’ operation on the first ajipoarance of 
.symptoms indicative of perforation h.avirg oecun-ed. 8mall per- 
forating W'ound.s of the bravel nre Ireclefl by i^ueli suturing as the 
circumstance.^ may .suggest, fhe interior of the abdominal cavity 
being rendered as free from septic niiero-oTganisms as possible, for 
it i.s by the nndigii infiumce of siu^li genius that a fatal Issue is 
determined in tlic ease of nil nhdominnl wound, whether inllioted 
by fireann.a or by ii pointed weapon. If aseptic [irocedui-e ran 
be promptly rc.sorted to and Ihoioiiglily carried out, abdominal 
wounds no Avell. but the recent cainpaij^i*irj South Africa showed 
that tlie&o essentials cannot be ohtamed upon the tield of battle. 
When after an action wonmhd men o(»me jwmring into tho 
lield-Jiospital, the. many cannot h(‘ kept wailing whilst prepara- 
tions are being made for the thorough eanying out of .a jnolongcd 
aseptic abdominal opei'ation ujkhi a solitary cifsc. Experience 
showed tli/it Manser bullets could pierce coils of intestine and 
leave the unfortunate soldicis in sncli ti condition that, if trenlcd 
by mere “ extMclaiicy,” more than f/O per cent, of llitMu 
recoveretl, whereas if operations were resorted to latal si'ptic 
jioritonilis w'li.s likely to enwie. From a snrgienl point of view, 
this was the great les.»--oTi of the Ihur war, and piohubly in all 
future w’.ars expcrioiice. will show that in tin* elo.se proximity of 
the light, wdierc lime, fussistaiits, jaiie water, towels, Jotion.'«,mjd 
other neo(!R.sarieH for eunying out a thoionghly aseptic ojierat.’oji 
cannot he foillieomitig, gun.sliot wounds i^f tlu: abdomen had }»est 
not be interfiM’cd w'itli. 

(iuiih'ir -Among the complications of the chronic forms 

of dy.spepsia met with, i'.sj)ce.ially in y^uingish women, is an 
inihimed spot ii|K»n the w'ajl of the stonificli, wliieb ulccrate.s, and 
not infrequently perforates, the wall, allowing the contents of llio 
stoniueh to es(*ape into llie alirlmniiml ciiviiy. W'itliont ojiemtion, 
sncli cases .almost invafniMy end f^llall 3 ^ but. in recent years it lia.s 
become a inattti' of custom tm* the pliy^'ician to call in ilo* aid 
of a surgeon the instant lluit pain and coHaj^so indicate that per- 
foration has taken place. The ahdonn'ii being piompt.ly opened, 
the ulcer cxci.scd. and the iidUimcd area tmnrd into the stomach 
and secured % .suturing, the .‘airgeori (.Umiis out the abdomen and 
jniLs in a gauze drain. A largo iiroporiion of oasc.s oi perforated 
gastric ulcer thins treated recover. »Sonicliines the physician and 
surgeon arrange id deal with the ulccrul,ed patch of the stomach 
l)t:foio peiforation lias taken place-' -a plan of treatment which 
gives .still hetter results. Reports are acciiniiil;iLing of cases of 
tyjihuid fever with perforation of the bowel, whicli have been 
Bucccsisfully dealt Avith by opening tho abdomen, stitcliing tip tho 
ulcer, and washing out or merely wiping out the abdominal 
cavity. 

Ttihex'culovH Peritanitis. — It has longUicn known that inflamma- 
tion of the peritoneal cavity is ftt^^plclltly met with in tul^crculous 
subjects, and especially amTongst cbildien and young adults, and 
that medical und general treatinent is inca]i:ib}e of diverting its 
downw'ard course. Almost by accident it was discovered, liowcATr, 
that if an incision bo made into the abdomen and tho tension be 
relieved by the letting out of some of the tubcre,ulou3 fluid, the 
remainder h likely to inideigo spontaneous absorjitiou and the 
]ioritonitis entirely to clear away. The suigical treatment of 
tiilwmiloua ]i)critfmitis has thus Ixicoine one of tho most remark- 
tthlo advances of late ycara ; but tho explanation of the imjirevc- 
mefit which follows the aiinplo operation has yet to bo discovered. 

Liver amd ^7a^^&^^cW«r.--•Muctl adv^anco has been made in tire 
troihtment of ipjnries imd diseases of the liver and gall-bladder. 
The liver being a and friable gland, is not seldom ra]>tured 
in the case of severe dIoavs upon the abdomen. Collapse of the 
patient, and other signs of rupture and hiemorrha^, are now taken 
iiy tho surgeon as a clear nidication that tho abdomen should bo 
immediAtely opened and tho liver eieaminod and dealt with ; by 
. this means |iaticnts have been snatched fh>m death. Liver 
abscesses are also siiccessfitlly evacuated by direct indsion ^through 
the chest, if need be) iniCtead of by blind and spectilative teplotu- 
tion tliroiigh the abdominal wall. GaH-stonOa Ibdg^in tho gall* 
bladder, impocted in the biliary ducts, or, as sofinotiiner happetu. 
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the small intes^nQ, ate eiioocRRfully operated on through vray into the intestine by a kinh, or J;»y any otiicr fonn o( 
an anaommal incision. Rupture of the gall-bliulder Ims been tion, local pain and tendomeae and great constitiitionnl dintutb- 
hanpiW dealt with bjr ojKjmiig the abdomen, suturing the rout, anoe are apt to result. Innaiiiniation of the appendix has Ik-cu 
ana cleaning tnn pontonoal cavity. ^ Ca^s of rujiture of the comit^ired to the behaviour of the obsolcto pcmussioii-Cap under 
liver, 9jdoen, mtestme, and kidney which have boon successfully the hanirner of the gun : somefimeH the hammer striking the eap 
by bom o^rati VO measures arc of diriiJ 11 ishing mnty. gave ahaoliitcly no result, sometinips it merely “snapped” the 

-bijnplQ hbroufl nanwing of tho ^itoAvay of tbo Ciip, and sometimes it exploded the charge of powder.' Sonirtiines 
stomach or of the inrostino is dealt with by dividing it longitiidi* the attack of innarnmation of tbo Hppi*ndix is ^ight and Iran^itorr, 

nally and then suturing the edges of the wound transversely, somotimos it [msses otf after giving rise to coiiHidciablc local ami 

This ingenious operation widens the track at tlic expense of an gein'ral disturbance, and sometimes it detenniwoa tbo funiiation 
unimportant fiction of its length. In cases of great dibitaliou of of .an acute septic abscess, which suddenly and without de finite 
the stomach, with no obstruction to the outlet the slack of the warning hursts into the general pontoiieareavity w'itli, probablv, 
walls may be gathered up by pleating, ami so permanently secured a fatal lObuIl. 

by suturing. Lorcta’s operattou for dilaUtion of the outlet of ibc In recent yearn burgeons have fully recognised the advantage 
stomach is now mi'cly performod. ^ ! of intcrfi*ring" iii the course, of a largo proportion of tbet:<' cases, 

Intimimcptitm, — ^j'hat terribly fatal disivise of infimts uml cbil- \ rather tlian allowing them to clnTt on na blind c.baiie*' mav diivct, 
drcii, in wliicli a pieccof bowel slips into a i»icce next belo\vit,i<« bring i It is u fcatuiv. of the disease that though it may subaidc aim- 
dealt with on mors progressive lines, and thrrefoic is giving promise | ninning a subacute course, it is apt to reciir, esiweially after severe 
of a ilimiiiished mortality. llitbeiti> it had generally bctMi ilmcns- exercise, nr w»ld, or after an imligc.stible. moal." These rccurre./it 
tom to ondravonr to rodnoe the invaginaliiiin hy jias-singuir or water nilarks am oft^u niet tv'ith in young mlnlts who, but for thia 
up the rectum under pressure — aspeAiInlive metliod of tivatnieut weakness, arc in perfaU. hoallh|1*ut who diifing the at tacks are 

w'hich sometimes ended in a fatal rupture of tlie dislemhsl bowel, • coinjM'lled to hfad -a life of liclple.ss inactivity or invalidism, 

and oftcn---one miglit ulmostd^ay tjcufirtd/f / — failed to do wluil was • Mo(b*nj suvg'r\* Ji.xm show'u that on tbo subsidence of one of i-le su 
expected of it. Tlic teaching of modiTii surgery is that a .sinall i attacks tJic appendix can be safely removed, mid the individual 
incision into the’ alKlomcn and a prompt withdrawal of the in- ■ ivstoml to i., bust and permanent licfiltlj. During t]ie*progress of 
vuginated piece of bowel can be trusted to do all that., and immi | an aeuic nttJiek^of appemlieiilar inflamuintion, wlieu the bu;?il 
than, injection can cil'eet* without blindly risking a rupture of the \ tension nml ]hiiu arc great, and the piitieut is disturbi d b'y Urn 
bowel. It is certain thatvilicn the surgeon Is iimdde. to iinrai'ej i absorption of septic fiiaterial which is set fiee in tlic fonnation <i.'‘ 
the bowel with his fingers gtMitly applied to tlie, parl.s thenisidves* 1 a loeal abscess, the surgeon enis down into the inflamed mass of 
no speculativo diste.imion of the bowel could have bee.n eUcclhe. 1 lisMies so ay to pnwidc for ilie easy oseajM* of matter to the 
Hut the outlook in these distressing coses, I'ven when tlie ojx)r<iliou • siiibus*. whicl* miglit ^dheiwise bm’st into the gcncpil puitctje.il 
is promptly resorted to, ia ex trcnioiy grave, liecuuse of the lilt ensitv • eavity. lly this rational treatment ninny a life is saved. If in 
• of the shtwk whieli tlie intiifisusecption and resulting slrangubi- K the course of tlie o]»e)iitiou the iuilnmul appemiix jmv'^ents it^^t If in 
tioii entiiil. , 1 tbo ^ibccesp-cavity l.he surgeon (li>es \m- 11 to resect it, lait cUhcrwi'u- 

Oanci'ir of the Stomm'h . — In more tbim one instance, the e ntmi j it is imt always advisable for liiru to distuib llm lissuis in !->4-.nili 
’ stomacdi 1 ms been succmsfully removed for cane-cr, the end of Uic ing for it, lest by breaking down burrieis of iidht’.Mionft be hIicuM 
gullet iHjing “ inaiTicd ” to the lieginning of the small intestine, render the abseess difiuse,. l.!ist]y, in those s*id wes In wliieli .oi 
Partial rcseetion. tif the stomach is also ro-sorted to trom time, to infl.iiYied a}>]»endi.\' lias suddenly burst into the peritoneum iSid 
time. When the ninth edition of this work W’lis in preparation the amongsl the eoils of lnle.dinr^ tlie patient being in a sttib- »»l 
o]i'*iativG treatment for cancer of the largo intestine cliietly consisted serious col In] >se, the surgeon hastens to olb-r the only elmnee Ici‘1 
in arranging for tbo csca]>e of Hie faecs which hud accuimilated by opening Ibc .’ibdnmin.al cavity, wiping out the interioj, and 
above tbo obstruction by making an ojiening in tbo vidit or loft atlbrdiiig full provision for diMinago. 

loin, as the case miglit deimiml. The giN'at a<lvantago of this j Jfrnuft , — (boat arh .iiico has been mndi* and success seeiunl ip 
operation wa.9 Umt tl»e interior of tho bowel was reached without ’ the trea|nieiit of ledncibff* hernia. ’Without tiiv>'ome del.iy. ami 
travorHing, and w’ithout lisking injury to, tlic fieiitonoam. Hu'^ 1 the tedious and .sometimes ibsnppointing aJn*IieaTion of tiuves. 
with tho introduction of as^eptid niethod-s of operating it was found j the tyenk F.})ot in llw .ibdoniiiml wall is ixj>osed. Hie we of tic- 
tint the surgeon could reach the liowcl llirongh the pciitoneiim j lioriii.a thnl mid removed, and H.e can.'il by wbieh th.e I'Upfwre 
easily and fiafely. With the peritomajm » oiiciied, moreover, tin* descended bloekfubd by buried sutures. Thus Hic j'onent ‘s 
surgeon can explore tho disca.sea bowel and deal with it as circum- i w’oiries liccome a iliiug of the pu.st. ami lie. is nunlered .•», !it. jnd 
Htanccs .suggest. If the canccroiw nia.ss is fairly movable the 1 uonmil member of vtciet}’. Tin* lesulls ef the f icut ■'iifut of 
aticctcd iiioeo of bowel is cxciseAl and tlio cut ends are .splietd | Btr;iiJirulate,d In niia al-^o slmw stcjidy impiovnmmt, fbr Hie simj>b’ 
togiithor, and the continuity of the nlimeiitiiry^ canal is per- ! rea*'Uii Hiat ibe coiulitimi is now niwic prom[»Hy dealt witli I’v 
maiicntly re-established. Thus in the case of eanm- of the larg*- 1 n]ieridioii, *• raib’eal cure’' hi*ing aimed at ot Hu* s.ame timi. 
iiitc}.stine W’hich is not too fur advanced, the surgeon ex]»etls to be ] Sartjrry of the During tlie jaist decade the surgery “f 

able not only to ndiove tbo obstruction of the bowel, but aetnally 1 the kidney has been slcjidily advancing: m'»v.\ble ki<lnejs ;iif now 
to cure, tlio patient of lii.s rliacaac. Wlien the lowest pait of the Ftilchcd seeurely in their j»eil. with gie;it p'lief to Hic p-ifienfs; 
bowel was found to be occupied by a. cancerous ob.struct ion, tbo tbo pieseiieeofa icnal calculus is *nmvlimcs eh .irly lotatct- by the 
.surgeon, iw already remarked, used fornicily to secure an easy Rontgcn-iays and Hic stone cxtun'ti d ; abr cesses are diained, and 
CBCiipo for tlic contentij of th« bowtd by making an oj,M;nirig into kidneys bopcIc,s.-ly diHc.a.M'd are rnnovid with tlio grcatc'^t po-^si’-le 

the colon in tho left loin. But in recent year's lids operation <»f advantage. Calculi wliieli have become imfiacted in their cour-e 

luinbaf colotomy has been almost entirely replaced by opening the clowui tA> the bladder avi* also .'icarched (or ami extracted, 
colon in tlio loft groin. This opcnitiou oi iny^uiiwl enhUrmy is To BrignclcMSurgenn Lii utemiiit-Cohuic! Keegan, of the Indian 
usually divubKl into two stages: a loop of tlic huge JuteKtinc is : Medical Service, is due the. fact that the ojHMUlion of ciiishiii*; and 
drst drawn out through tho abdomiTial wouiul and secured by j promptly removing all fragniciits 'T a Yesical calculus- 

stitches, And a few days aflerwwls, when it is firmly glued in ! - is as well suited' l<»r bj/y'^ ub for m'‘n. In entire I'w 

-place by adhesive inlliinmation, it is cut across, no that .sub- J ohi Kiiropean jiirjudiccs, Keegjin’.s operation i.s now lirmlv and 
*WpientIy none of the. motions find the.ir wav into tlie bowel bell iw I pcnnanciitly established. The old c]u;rjition (Cheschb n’s) i.f 
the artificial anus. If at the first stage ot the operation symptoms • t’uttiug a stone out through the bottom of a boy’s bladder is now 
of obstruction are urgent, one of the ingciuoiia glass tubes which | veiy rarely resorted lo, and if a stom? in a boy'i.s found loo large 
Mr Paul has recently invented may bo fortliwitli introduced into 1 or too lini<l to lend il.sclf to Keegan's cni-shiiig o]ienition, it I'* now 
the distended bow’el, so that the contents may be allowed to e.sc*jipo ; removed by a veiticnl incision Ibrougli the low er part of Hm 
witliout fear of soiling the peritoneum' or even the suifnce-ivoiind. anterior wall of Hic alxlomcn. Ftir the succc.s.sful pcHonmiiice of 
C^es of tn/iliffuanl disease of the recUm ara-now radically and tbe enmhing operation in a boy .n .smull litbotritc has, of couvio?, to 

Huccofisfully dealt with, wdiich, a few years ago, no Burgeon wouhl bo iised, and i; must bu of the w.vy best English make : the bend, 

have felt justified in attacking. For this important advance ing of a “cheap *' liHiotrite in a hoy’s bladder would be a tcirible 
surgeons are indebted to Profe.saor Krasko of Freiburg. In j)K'flioamcnt. The operation ha.s to be done with the lUrnoet 
order to secure the entire removal of the cancerous piece of pntlenes.s ami thoroughness, not a panicle of tlie eniHlnd .btona 
bow-el, tho coccyx and a considoraMo portion of the soemm Umy | being left in the Idadder. 

have to be removed ; and tlio rapid and cojn])lete recovery of tlie Liyntiort of Ifiac Arfj'ries,-~-]n tbe ca.se of ancUTysnn\l or otlicr 
patient after so serious All o|>eration is often a matter of surpriso ] pulsating tumour of the buttock, or of ili.ac aneurysm in whicli it 
even to the suigoon. ^ desiranlc .to place a ligature upon the intnnial or upon tho 

litflammatian of the A pj)eiidir.-^ Attachi^ to the IniMlnG common iliac artery, the surgeon now finds it convciiifrit and 

(near the right groin) is a slender, worm-like pwess about expedient to expose tlic m.ain trunk by cutting across tbe 

largo in circumfereuce as. an ordihaiy jicrihojdcr, ind 3 or 4 inches peritoneal cavity. In the prc-aseptic days such an <']>cration 
long. ■ f It is hotloWi and it ooranmnicates with the interior, of the oemhi sc.arc.eJy have been tbmight of, as tJic risk of the pati-.nt 
bowel by a wmall vslvnlar opening. When the secretion of this dying fi*om infective |>eritonitis woi.ld have lieen very gnat, 
vwraiform pr^xscss, or appendix, is prevented fiom finding its tou7e -/Vosfff/A— Eiilargcnicnt of the prontdie 
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gland in old men ia being snn»owlmt widely trcatod by removal of 
the testes, or by the enucleation of the masses themselves through 
a supra-pubio iiioiHioii, after tlie inuniicr of McGill of Leeds or 
Puller of Mow York. 

Pr^turcs. — The treatment of frftetiires 1ms iindergonR coiisidfir- 
ablo improvenioiii of late. Simjilc fi-.ietures arc not kept so long 
at i*est fixed in snlints, but arc constant I3' “taken dowii ' in order 
that massage and ]>a«si\e nioveinents of the limb ma>' be resorted 
to. This, «)feonrse, is done with tin* utniost geiillciiess. and with 
the result that swelling, pain, and other evidt'iiee.s <»f the .serious 
injmy quickly disappear, wliilst a more mpid and coiiijilete 
recovery is iii.suivd. Stilf lmnd^^ and feet after fracture are vny 
imieh less cousLantly mot with. lly llie aid of the N-rays it vs 
now easy for the surgeon to assure himself that fractured surfaces 
have hcoii well adjusted and are in close apposition. Hut if they* \ 
are not well in jm^ition, and it be found irn practicable to assure I 
tlu'ir cltKsn .'idjustnieiit by ordinary methods, the surgoim now, 1 
' without undue loss of time, cuts down iiptni the brokin ends and | 
ii-xes them together by a strong win-, suture, which rcinain:. ju*r- 
manently in tlie tissues. If the fracturt* be associated with an 
ojteu wound of tlm part (coinpouiid fraetuie'), and* t lie broken ends 
are ft>UTid incapable of easy adju.stnieiil, iiiiinediato wiring together ! 
of the fragments is m^w considered to l»e a necessarv part of tlio 
])ninaiy tn-alment. 

J)f'>/<)rn(inn nt Ih.r JlifK— Possibly US tbo result of 
fanlty pi»siti<m of the subj« cl <liiring inlr.i-ulcrine life, the Imad of 
the tliigli-bone li“i\es, or fulls Ihrougliout to occupy, its normal 
situation on llie heunch-l)onc. The delect, whi<*h is a veiy seiious 

0] ir, IS prolmlily imt discovered until the child begins ti) walk, 
win’ll its [H'culiar rolling g<dt attracts attention. The want of 
tivatioii lii tin! joint permits of the surgeon ihnistiug up the 
Ihigli-bmic, or drawing it down in a painless, ( haraet eristic 
manner. 

Tin* Inst thing to be done is to find. out by means of the. X-raya 
whelhi’i a si^eket exists into 'wliieh, under an ainestiietio, tlio 
.surgeon may fortunately be enabled to lodge, tin* end of the thigh- 
bone. If tins rtlfcis no piospcet of ‘*ucc(:,‘,, tln re aie thns’ couihea 
open : Pirst, to try uinb'r an aiuvstliotU! t<» maiiipulale the limb 
until the head of the thigh bone rests in its nomial p<»sitioii, and 
then to eiide.nour to fix it then* by .‘'pliiit.s, weiglits, and 
Jiaridaging until a now joint is formed ; se<‘«)nd, to cut doW'ii upon 
tlm site of the joint, to scoop out a new socket in tin* haunch- 
bone, and thrust the end of tin* thigh-lione into it. keeping it fi.\eil 
ilirii'e as just dcscrilied ; ami thiid, to allow tlie cluld to inu 
nliout as it plc!is(‘s, merely rai^iIlg the snh* of tin* foot of the shoit 
leg hy a thick lioot, ho as lo keep the lower j»ait of the, trunk 
fairly h'vol, lest '^<:eond!u\’ cui vat 11 re of tin* .spine < iisuc. The fii.st 
and second nnlliods d< in uni m.ui.v months (tf cji» ful treatment in 

1) ed, and the ultimate result of the siM’ond is .so ofti ii disapiioiuL 
ing that, except in e.^rtain rare iiistauee.s, the. surgeon is loth 
lo recomim nd it. 

Fni>'luit' (</' — Theie is si 111 .a gn .'il difleronei* of opinion 

as to the mu.st .sjilisfai-lory method «»(' Li cal ing a lecent rr.icture of 
tin* p;ilella. Sonn* ''iirgciiiis are .still content to follow tlie old 
pl.m «»f fixing lln* jinih on a iMck-splmt, or in j)l.i.‘-ter of Paris 
niiliiils. :ui>i awaiting the result. 


I performam*.! upon him of any particular operatiou. From this 
I aphorisiu it is evident That not every jiaiient uith a broken kiu’e- 
cai> is suited for the opening of las knee-joint, or even for tho, 
tfubcut.'iiu'ous udjustiueut of the broken fi'uginoaiU. operativo 

jirocedurc xvliich is nAmirably suited for one uutient nn^hl result 
ill disfihter when adopfx}d in anot her ease, anu it is an iinportanfc 
part of the surgeon’s busine.ss to know' e.xactly w'hat to ad\ jse in on 
indiyiilual ca.se. 

Jn/untilc Ptmt/ysi.-f. — In oase.s of infantile paralysis of the leg 
and foot, groups of muscles sii])plied hy certain nerves are left 
seriously alfected, and in ni.*uiy in.stanoes groat improvement results 
from grafting the tendons of the paralviietl muscles upon the 
trmhiiis of iiiuseles wliich lemnin .strong and vigorous. The 
o]>eration, Avhieh \\a.«* recently designed by Dr Nicoladoui, is a 
very ingenious one, and it is sleadih‘ making its way into general 
recognition. In (!a.ses in which -tbo juirahsis luis’^left a iisele.ss 
flail-jfiint in a limb, con.sidcrjible .strength may be iinjmrted to tlio 
lirnli hy opening the joint and .sei.iping it oiit so as lo render it 
lM*rinanenily ligid. 

Cluh-/uoL — In the treatment of congenital club-foot givat udvaiioea 
have been made. Parents as \^11 as surgi’oii.s have come to 7 eeognizo 
the value of tlic adoption of corrective mea.sine.s in the xery cailhist 
< lays of infancy. The niontlily nurst^ is now' insTructed in llieaifc 
of manipulating the delbiine*! fool and of gently but fiiriih' bolding 
ii in the. eonccted ])o.sitiuii : and in .sliglit cases tlic.se .simple 
measures when lugun dins oarly^ .w suflicicnl. At any rale, they 
are t<» liave a fair trial, and should they hifl, .1 .simple .subi iitaiieous 
division of l<*iidoii or temlon.s. in tlfe'caiJicst wi*tks of infu cv, 
iiia\' sulhee. Much (‘f the great advance which has jccentlv liei-n 
mado in ileuling with ob.^tin ile eases of defonnitv has In en tlu3 
i le.sult of IMiolpss teaching. Dr P)iel]).s i.s an orthop.i die .mrgeoii 
of New* York, and he has .sliown that in eases which are not 
• remediable I'V simple measiiies, an iinmidialc eoireetiun of tho 
deformity may sufeiy be (»btaiiiul ly fivclv* dixiding the skin and 
all the rc.sksting tissue.s hy a \ertie;il ijicision stiaiglil uciuss the 
middle f»f the loot. H 3 this “open niethoil” tin* .suigcon wes 
evucth’ wh.at striudiireH an* at fault and in need of di\ Lion— .skin, 
fasciic, tendoii.s, ligaments; everything, in short which vuited 
tlie easy recti licat ion of iba delonnilv. Alter the (►peration, ilio 
foot is fixed, without .any stiain in an over-<*oi leeied jiositioii, 
between i»las 1 er-oLPaii.s splint'^. Dy llie, adoption of this metl oil 
I llie old instnimi’ni of torture known as “Saijsi’.s slnn*” has 
j beeoine obsolete, as have .-ilso .some of tloKi’ opeiatimi-^ which 
{ efleiteil im]uovement of the foot h^ the irm oval o) ]ioitii*iis of tins 
; bony’ arch. I’heljis's oper.itiou 7\>moves llie de fuj-mity b^ ineiea.s- 
ing die length of the coneinc b<u‘der of the foot rather tli.in by 
.sliorfcning the convex bonleis ; it is a lowlliiig up, not a le\elling 
down. 

Jlo/idn's — There is a jiainful m’lnalgic emiditioii oi llat 

feet which has reci'iil ly bisen described liy I'r Moiton ami n iiued 
after him. It is apparently »lue to die ncj vcs of Uni Iocs (w hii-Ji 
come from the. sole ot die fool) being ])iessed upon by the nninded 
ends of tho hmg bones of tho foot fjear the web ol^ tlie loe.s. It 
does not generally' vicld to pfilliiitivc mcasuri's (tlioiigh rest <j|' llnj 
hiot is lieljifwl), and the only • il'ectiml remedy for it socius to lie 
icsectioii of the head of one of Die nu tatai.sal bones. 


It is liiyoiid quesliiiii that a hirgi-* j»e]ceritage of Ihc.sn ejuse.s 
re<a»vere(l with a useful limb -especially il the fibrous bond of 
union bet wren the pieci*s of tlio broken kjii-e-cap was not .stretched, 
by beading the. leg. at too e:iil\ a date, I5ut ji reitain ]U’opor- 
fion of tlo* case.s gave, a very' iiujierleet n'.siill, tlie fnignient.s 
rcimiining piTinanently wide ajiart, and the. p.'itieuL being left w'ith 
a more or Ic.ss enfooA»lcMl limb. Still, at any rale, this line, of 
treat rm-nt w’as unassoeialed w’itli risk. Hut uft'^r luster allowed 
(18S3) dial with »luo earii and cleanliness tlm knee-joint could bo 
ojieiied, and the. fragments of the broken j).at.ell:i si*curcd in close 
apposition by a stout wire suture, the tiejiliiierit of the injury 
ninlerw cut <*oiisidcrablo change. Tlic* gnat ad vantage nf Lister’s 
In'iitment w'asthat the fiagments, being li.ved clo.sc togetlior by the 
wire .stitch, hcearne solidlv united hy bouc, and the joint hec5aine a.s 
sound os it wus liefore. Some surgeons, however, objected to tho 
operation— ill .sjdtc of the e.xcellcnce of the. icsiilU obtainable hy 
it— beciiu.se of the risk which it entailed of tho joint becoming 
invaded by septic niie.ro-oigani.sms. As a sort of compromise,*' 
llarkor introdueed the method of holding tlie fragments clofto 
together hy me.'ins of a str(.mg .silver wire which )io passed 
roiimi them vertically by a large noodle W'ithout laying oymu 
the joint. Rut experience has shown that in the hands of 
skilful .surgeons Lister’s operation of openly wdring the frag- 
ments gives a perfect result with a comparatively small amount 
of risk. Ollier surgeons bccure the fnigmcnts in clo.so contact 
for bo!iy union hy pas.sing a silk or metal suture, around them 
oiri*.tiinfen‘ntially. Many ycara ago Lister remarked that the 
careful selection of one's ]>ati«nts is an antiseptic moasuro — hy 
wliich he meant that if a suigcoii intended to get tho most per- 
fect T’csults for hi.s operative, w’ork, ho must carefully consider 
whether any individual ixitient is physic<|}ly adapted for the 


Jlithinur-tin:, ' 'Tliut )).'jiiifid condition in which a toe is rigi«lly 
bent and tlio salient angle on its njqior ivspecl is etmstaiith' irn- 
t.itcd by tJic boot, is no lougei' trcalcd by amputation of the, toe, 
but the toe is mafic peiiuanenlly to lie Hat by the, simple. e.xcLiou 
of the small digital joint. Even in extremely bad case.s of jiafnnier- 
tf»o tho operation of icscctioii of the head of the inutalurs.il phalanx 
is to bo reconmicjided rather than amputation. (k. O*',) 

Surgical Instruments and Appli- 

StneeS* — The piirpoHO of this article is to give an 
account of tho more important surgii;al instruments that 
are at thi.s time in general use, and to show hy what 
modifications, and from what discoveries in science, tho 
])rc.sent methods of an o])cration have come to be what 
they are. A new catalogue of surgical instruments 
sugge.^ts at first sight that the surgeon must be hindered 
rather than helped by the bewildering number and variety 
of instruments that he is supposed to u.se, one and all 
of them, with equal ease and familiarity. The array of 
instnimcnts is of amazing length: for example, in one 
instance the list of needle-holders extends from No. 845 
to No. 887, with tw'enty-five illustrations. Yet in many 
cases the finger and thumb are a sufficient needle-holder, 
and for cases where the depth of tho tissues, or the special 
nature of tho operation, require a needle-holder, there are 
a few simple forms of tho instrument, and no ucsd for 
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these many sub-species. The good surgeon is (.areful to 
^use the right sort and pattern of instrument, l>ut is not 
* conoorn to try all the twonty-fivo different kinds of needle- 
holder ; one might as well expect an artist to hare twenty- 
five palettes. But, though the mere multiplicity of 



C 

• JFitt. 1. — Nutidlo-holdiTS— A. If«fje<Ionra ; R, Mncphail's ; nod t‘, Allen 
Jlunliurya', for Uaf^etloni or ordinary needles. 

catalo^nod iiislrumciits is not an exiu't iimaMire of the 
e.'tcclloiice of siir^^iTy, yet the cliiof hu t about the surgery 
of the present day, that it is asejitic or antiseptic, is 
recorde<l in the make of surgical iristruiucnts ami in all 


riveted into them, scaliicis are forged out of one piece of 
steel, tlicir handles are nickehpla^ and perfectly smooth, 
that they may afford no crerices, and may be boded and 
immcraoJ In catholic lotio» tvithout tftniishillg Of rUStlDg; 
the scaliHil has Ijocome just a single, smooth; plaiii piece 
of metal, having tliis one purpose, that it sliall make an 
aseptic Avouud. In tho sjiuio ^^«Ly the sa-vv is made in 
one piece, if this In', possible ; anyhow, it must be, .so far 
as po.ssible, a sim]>k*, smooth, unrustiiig metal instru- 
ment, that <*aii be boiled and laid in lotion ; it is a foreign 
body that must be introduced into tissues su.sceptiblc of 
infection, and it must not carry infection Avith it. 

Or we may take, at different periofls of surgery, tho 
various kinds ligatiu'C for tin* arrest fif bleeding from a 
diAulod lilootl Aosscl. ]n }*aro s time (lui Avas the first to 
use tlie ligature in anijuilation, but the existence of some 
sort of ligature is as old 'as rhilen) tlie ligature Aias a 
double thread, hon jl I sod cn dittifde. ; anti he em[»loyed 

a forc»}p.s to diMAV fnrAvarfl the cMit f‘i:d of the \i*s.sel to bo 
ligature.<l. From llie time of Ainln-oi.se Fare to tin.* time 
of Lord Li.sler no i^reat jin})rovemejit Ava.s made. In tho 
middle of last, cMitury it Avas no nncomiiiou thing f(»r tho 
house-.^iurgoon at an ojxTatinn to hang a leash of Avax'^d 



the in.siallati<jn (d' an o])era ting-theatre. Tjik<‘, f<»r in- 
stance, a scal{»el and a saw that are figured in Anibroi.se 

Fan^.sf iOlO-lolMj) 
surgical AAritings. 
The scalpel folds 
into a handle like 
airiudinary pocket- 
knife, Achich alone 
AAaseiionghin those 
day.s to keep it 
from b_'ing a.septit\ 
The handle is nio.st 
elegantly adorned 
AA-itli a lilih* Avingod 

FlO. 2 r')ral)inatlori knife contaiuiiitt’ flnirer- figure, but 

knife, llngcr-saw, gum Ijinoft, Listoirs naevii.s it does not cmii- 
iieeillo, .Syine's nWivsfl knife, tenotomy kuife, i-, ,r i*, , 

lirube ami grooved dhectur. ineTKlltscll asllkeJy 

to be surgically 

clean. The saw, after tlie same fashion, has a richly- 
cha.sed metal franui, and, at the end of the handle, 
a lion's head in hold wdief, witli a ring through its 
moutli to l)ang it up by,* It may be admirable art, 
but it Avould harlxAur all sorts of geriiw. If one con- 
trasts with these artistic weapons the itistruments of 1850, 




fic. 4.-- Aniiuitiitiiig saws. 


threads, silk or llax, tlirnugh liis button-hole, that they 
might Ik) Jiamly dmiTig the <if)erath»n. Then came L(U'd 
Lister s Avork on the ah.«!orl)a]>le ligature; and out of this 
and nmoh otJier ^•>(}>el■ihu'nlHI A\ork lias come the juc.sent 
use of the ligature in its utmost perfection-- -a thread tlia-t 
can be tied, cut shoit, and left in tlie depth of the wcaind, 
Avith absolute certainty that the wound may at once l>e 
clo.sed from (md to end and nothing more Avill ever be 
heard of the ligatures left buried iu the tissues. Tlie clmiee 
of matcriaks for tlie ligature is A\ide. Sonic surgeons jirefer 
catgut, A'iirioiisly prepared ; others prefer .silk; for certain 
purposes, as for the obliteration of u vessel not divided 
but tieil iu its cour.se for the cure of aneurysm, use is 



made of kangaroo- tendon, or some otht.T animal substance. 
But whaCmer is chosen, i.s made aseptic by ladling, and 



El(}. Tonotomy knivcii forged In one piece. 


one finds no such adornment, and for general finish 
Savigny's instruments would Ijo hard to Ixiat ; but the 
wooden or ivory handles, cut with finely scon^d lines like 
the cro6s4iatchitig of an cngraAing, are not more likely to 
he aseptic than the handle.? of Parii's instruments. At tho 
present time, instead of such handles as these, with blades 


is guardeti vigilantly from contamination on Its way from 
the sterilizer into the l)ody of the patient. The old 
ligatures a\ ere a common cause of supimration. Tlierofore 
tho AA'ound was not closed along its aaIioIo length, but the 
ligature.? were left long, hanging out of one end of the 
Avound, and from day to day were gently pulled until 
they came away. Certainly they served thus to drain tho 
wound, but they were themselves a chief cause of tho 
suppuration that required drainage. 

Sutures, like ligatures, wen* a common cause of sui>- 
puration in or ajpund the edges of the Avoiiml. Therefore, 

S. 1^. — T* 
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in the hope of avoiding this trouble, tlicy were made of 
silv^ wire, which was inconvenient to handle, and gave 
pain at the time of removal of the sutures. At tho 
present time they are of silkworm gut, catgut, silk, or 
horse-hair; they are made aseptic by boiling, and can 
be left any Tiuinlw of days without causing an]>[>urat.ion,’ 
and can then 1 k 3 rernoveef without luiin. 

Next may cf^nie the consideration of .siirgi(uil dressings- 
In tho days wlien inilammatioii and suppuration wore 
almost inevitable, tlie dressings were ustially something 
very simple, that could be easily and frequently changed — 
ointment, or >vet compresses, to U^gin with, and ]>ouUices 
when suppunitioii was established. It is reported of the 
great Sir William Fergusson tluit lie on(‘c told his students, 

“ You may aay what you like, gentlemen, but after all, 
there's ini better dressing than cold waU'r.” This is not 
tho place to, try to tiOl tlic long liistory of tho quest after 
a perfect surgical divssing, and the advance that was 
begun when Lord Lister invented his cnrholie paste. Thr 
work was done slowly in the internal idiial unity of scionoo 
during many years. The perfect aniisejdic dressing must 
fulfil many rt.sjiur<‘inonts : it must he alisorbent, \ct not 
let its mcilicament be too rjuickly soaked out of it; anil 
it must ho antiseptic, yet not a indent or poisonous. (^1* 
the many gauzes now availabhs tlint which is chitdy ustd 
is one im[)regnatcd with a double cyanido of zinc and 
mercury. Us pleasant amethystine tint has no healing 
virtue, but is used to distinguisli it from other gauzes — 
carlsdizcd gauze, tinted .st raw« colon r ; iodoform gau/e% 
tinted yellow; snblimato, blue; cljinosol, gr(‘(*,n. Tho 
chinosol gauze is es]»eeudly ummI in ophthalmic snrgeiy ; 
for general snrgtny tlio cyanide gaiizi* is chlt'lly employed, j 
Tlie various juvparations of «ahsorl»(‘nt wool (Ac., \noo1 that j 
has lucn freed of its grease, s(» that it reatlily takes up j 
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moisture.) arc used not only for outsule dressings, l»ut also 
as sponges at the time of operation, and have to a great ex- 
tent done away with tho use of real sponge.s. The gauzes 
in most case.s are used not dry, Vmt just wnnig out of car- 
bolic lotion, that their antiseptic infiucncc may act at once. 

The whole subject of surgical instruments may be con- 
.sidercfl in more ways than one. It may l)c well, for th*'/ 
sake of clearing the grouml, to te.ke first ijoine of the 
more common instrumfuits of general surgery, and then 
to note the working out, in the operations of surgery, 
of the three groat principles — the use of anesthetics, tho 
use of antiseptic or aseptic metliods, and the surgical 
uses of electricity. 

Of the essential instruments that are common to all 
operations, we may w^ell believe tliat they ha^e now 
become, by gradual development, perfect, ".rako^ for in- 
stance, tho ordinary surgical needle. In the older forms 
the eye was slit-shaped, not easily threaded, and the 
needle was often made of a triangular outline, like a minia- 
ture bxyonot: At the present time the needles used 
in gcmeral surgery are mostly Hageiloru!i»; which have a 


full-sized round eye, easy for threading, are flat for their 
whole length, and have a fine cutting edge on one side, 
near the point. Thus they enter tlie skin very easily, 
like a miniature knife, and the minute wound they make 
is not a liole, but a tiny slit that is at once drawn 
together and, as it were, obliterated by the tying of tho 
suture. Or, for another simple instrument in universal 
use, take the catch-forceps that is used for ‘taking hold 



Fin.C .—Artery forrepa— A, I’enii’s ; U, Si)Lru cr Wolls*. 


j of a blooding point till it is ligaturi'd. Tliis forco])S is as 
old as thu time of Pare, but ho made use of a ^ory heavy 
and clumsy pattern. Up to tho last few yisars, the artory- 
forcops was made, with broad, curvtMl, fonostratod lihules, 
with the cat-ch sot close to tho blades. At the present 
time tho forceps in general use, named after Dr P(.'an 
in France and after 8ir Spencer Wells in England, iwS 



made with very narrow grooved blades, and the catch is 
placed not near the blades, but near the ha^idlcs : thus it 
takes a surer hold, and (3in be set free when the ligature 
is tied by a moment’s extra pressure on the handles. 

Among other instniineuts in univ^sal tme are divers 
forms of retractors, for holding gently the , edges of 
a wound: the larger patterns are made with broad, 
slightly-concave, highly-polished surface^ that they may, 
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SO far as possible, reflect flight into the wound. Among 
.tourniquets, the old aud elal)orate Petit^s tourniquet, 
which' was a band carrying a pad scrt^jved down over the 
main artery of the limb, has given place to the elastic 
tourniquet with Esmarch’s bandage. For example, in 
an amputation, or in an operation ojj a joint or on a 



>'io. A. '-ToHrnlque^CERnarrh'a 


vessel or a nerve in a liinl), the limb is raised, and the 
Esimirch’s elastic bandagh is ajipliodT from l>e.low upward 
till it has reached a point well alxivo the site of the 
oi)eration ; then an ckstie tourniquet is w^onnd round 
the limb at this poifit|the bandage is removed, and tli<! 
limb is thus kept almost b]or)dl(3SH during the <jpcration. 



Ftw. 0. - Lithotrltt* (Uiffolow's). 


Tt is not ])ossible to describe here the many forms of 
otlu'.r ordinary instriuncnts of general surgery -- prolM’s, 
directors, scissors, fc^rcijK's, and many more — nor Oiosc 
that are used in operations on the bones. Nr»r again 
can llm numerous instrumouts used in special dispart- 
monts of surgery be discussed in detail. lUit, with 



regarrl to the sf)C(*uil surgery of the eye, ami of the 
throat ami ear, it is to be noted that, the chief advance 
in treatment arose from the invention of the present 
inatrumeiits of diagnosis, aud that tln'se are of coim 
paratively recent date. The o/^hlhahnnscn}^. was the work 
of IfohnholU. TJjn inventor of the' Signor 



Pia. 11,— OphthaliiioBrtope (T.andolt'B). 

Manuel Garda, was still living at iho beginning of this 
century ; and"^th6 Ufie of a /rontoZ mirror, for focussing 
a strong light on the morabrana tyinpani, iu the ex- 
amination of the ear, was then scarcely fifty years old. 
Before the ophthalmoscoj^^, it wos impossible to study tho 
internal diseases of the eye ; before the laryngoscope, the 
diseases of the larynx were invisible, and w^erc mainly 
a matter of gnoss-work, and of vague and often futile 


treatment. Before the use of tho frontal mirror, the 
diseases of the ear were hardly studied, in that sense 
in wrhich they are studied now. Tho wonderful advance 
of the .«^pccial department# of surgery was, of course, the 
result of many forces, but one of the chief, of these forces 
was the invention of proper instrumenits of diagnosis. 
The text-books that were w’ritfen immediately before 
those iTi.stnimcnts became available were not far iu 
advance of Ambroise ParvJ, so far as th6sc special dc- 
jiartments are concerned. 

It may l>e well next to consider in what ways the con- 
duct of an opc^ration is influenced by those two great 
ili.scoYerics, the discovery of ancesthetics, and the more 



gradual development of the principles of anti.^ofdic. and 
asqjtic surgery ; with especial ndorenco to tlto use of the 
instruments i>f surgery. The juldlec year (»f anu’sthesia 
was bSOdj the first use of nitrous \>xido was on llth 
Decoin her 1811; the first operation under other was on 
30th Seiuoinber 1841)* the first nso of cldon form was on 
4th Novonibor 1817. The clioice of the ana'sthctic, or 
of sc>mo combination of 'aiuvathetics, that is best suited 
to each particular cas(', is a matter of careful consldeni- 
tioTi ; but, on the wliolu, the tendency in England is to 
kee]) to tlie via nudia between the muir; gemiral use of 
chloroform in Scotland an<l tlie more general use of etljer 
in the I.'nite<l States. Of the methods of administering 



Kra. la— Tnlialer (Junltcr’B). 


chloroform there is no need to say much ; no instrument 
is used .save a fold of lint or some such fiiutf. or a piece 
of flannel ma^le into a sort of cone or mask. But, for 
oporationfl on the face or ou the mouth, w'hcrc a piece 
of lint woiihl be in the way, liso is generally made of a 
“Junker’s inhaler,** whereby the vapour chloroform is 
admiuiitere<l by means of a hand-))alJ through a fine, soft 
tnho held at one corner of the raoutli, out of the way 
of the surgeon. For the administration of ether, some 
fonn of Cloveris inhaler is generally used, whereby the 
ether in a small metal chamber passes as vapour into an 
indiarublxir bag, ami there is combined with the patienPa 
breath in proportions determined by tho anassthetist 
throughout tho operation. Tho metal chamber is so 
designed thdt by^tu^^ling it the exact proi)ortion of ether 
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to air is fixed in accordance with the requirements of the 
Of late years, by tie use of aji iron cylinder of 
nitrous oxide, eonnocted by a tube with a Clover’s in- 
haler, it is possible to begin Vilh nitrous oxide, and to 
go on, without, iutorruptivn, with elllUl*. Muro rCliOUtlj, 
ail admirable nit»tliod has been devised of administering 
nitrous oxide with the admixture of air or of oxygen in 
such |i wray that the anaesthesia produced by tlic gas may 
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Fw. 14. — Gua and ether apparalua 

bo maintained for time cuongli to all<»\v of an operation of 
some length. 

The series of discoveries whicli, in its apydication to 
surgm-y, has brought about 1]\e pr(‘S(‘nt antiseptic and 
aseptic methods of ojicration, is ccmceriuMl both witli tlie 
shape or u.se of the in.^truinent.s of surgery an<l with 
their jn-fipaniion for use. The mere sterilization, l>y 
boiling or by .steaming, of all instruments and dn^ssing.i, 
is enough to ensure tJielr freedom from the ordinary j 
micro-organisms of suppuration ; but the surgeon cannot I 
r boil or steam eitlier him- | 

■yapi H .self or Ills ]»atient. Tlie i 

preparation, therefore, of ' 

surgeon’s hands, and i 

" j 

of ojieratioii, irs made not I 

only by scrubbing with i 

v-. n i 

by^^careful^^ iiso of^ j 

Again, all towels used 
fig. 15.-InatnimentBtcrlUzer. 01 >eratiou lliust be 

prepared, cither by sterilization or by iinmeraiou in anti- 
septic lotion. 

Tlie sterilization of all instruments and drassiugs is a 
simple matter : the usual sterilizer is a vessel like a fish- 
kettle, wdth a perforated metal tray in it, so that the 
instruments can be immersed in boiling water, and can 
bo lifted on the tray and transferred straiglit from the 
sterilizer into vessels containing sterilized water or 
antiseptic lotion. For the sterilization of dressings, 
an uj^per vcasel is fitted to the .sterilizer, so that the 
steam may j>cnneate the dressings placed in it. In 
hospital i>racticc it is usual also to sterilize all towels, 


aprons, and the like in a largo QylindricaJ vessel. Sterili- * 
zation by boiling or steaming, together with the use of, 
antiseptic lotions, pr of water tliat ha.s been l«)ilcd, for 
all such things as cannot be boiled or steamed, is the 

udsuuUuil principle uf thu buif:i;r}' of lliu prcocul day j uiitl 

practiciiUy the antiseptic method and the aseptic method 
have Ixicomo one, varying a little this way or that accord- 
ing to the nature and circum^.anccs of the cast*. 

Jle.side ancX*sthetics and aiitiso.pticj^, there is a third 
series of dLscc>vcrie.s ^ 

that has i»rofoundly ^ 
intluenctwl .surgery — 

the use of the forces ^ ^ 

of eloctrieity. _ Tho 

iibos of cl(‘c tnci ty are " 

of the ligature put ‘ ^ 

I / .1 • ^ Fl'). la — Portal»)i- eterlliziT. 

au (Mill to llns uso 

of the cautery, but it was still used in a .small nuinlusr 
of other casc.s. Sul).set|ueiitly Pai|uelin inviMitcd a 
vcr.y ingenious form of cautery, a scries of nictal 
blado.s or points of dillta'cnl shapes and .sizt‘.s, that 
conltl bo filled to a liaiuUe : tliesc^ ]»oints were liollow 
inside, and were lilled witli fine ]»latinum gauze, and, by 
means of a bottle and hand-bellows, they could Ijc kept 
healed svitii beuzbu*- vapour. I’hus, wluai they had once 




Fl'J. la — Portalili- eterlliziT. 





Fig. 15.“In8tnmient Btorttizer. 


FlO 17 .— Oalvuno-caiuiTy bot 

been raised to a glowing lu?at liy holding thorn over a 

.spirit-lainji, they could bi‘ kept at any desired heat. Tln.s 

instrument i.s still in ii.se for a few' c.a.ses where very 

rapid and exteu.sive cauterization i.s necessary. But for 

all finer u.se of actual heat the galvanocantory alone i.s 

u.scd — a .series of very mimito ]ioints of ])latinimi, with a 

suitable trigger-handle, connected with a batteiy or (by 

means of a converter) with tlie ordinary house supply 

of cleclricily. In 

tln» way it is ik>3- 

siblc to apply a 

glowing point with 

a finoncs.s and ac- 

curacy of adjust- wP 

ment that were 1 

wholly iinjiossiblo - - 

■with P a qu 0 1 i n ’ S Fia. l a — EIcctrolyslB iKtedlo-holdiirs. 

cautery. 

(2) This method is of groat value, in 
suitable cases, for the^arre.st or obliteration of small 
growths. The pa.ssage of the electric current between 
needles introduced into or under tho skin brings aliout a 
gradual shrinking or cicatrization of the tissues subjected 
to it, without the production of any unsightly sear. 

(3) Electro^Moior Power , — During the last few years 
the use of a small clcctro-motor machine has come into 



SURREY 


85 


the practice of surgery for certiuu operations on the 
bones ; especially for the operation for disease involving 
•the mastoid bone. It is, of course, a bettor method for 
the use %f a fine drill or burr, for .^oxamplo, than the 
“dental engine,” where the power is generated by a 

■jieiM tuniing a >y1ii:c 1, aud it iTill prubably cornu into 

wido use both for dental surgery and for those oj[jt}ration.s 
of general surgery that require very gradual and delicate 
removal of small circumsorft)ed ai-cas of bo]\e, especially 
of the cranial bones. 

(4) TIlg X-Rays, — This, ilio most unexpected and, as 
it were, the most sensational <liscovory that has been 
bestowed on physicians arnl surgo(»ns since the dis- 
covery of ana^sthctic^s, is now used over a very witlo 
and varied field of ])ractice. Il-s value does not stop at 
the detection and localization of foreign bcjdies; indeiwl, 
this is but a small part (»f its wgrk. It is used constantly 
for cases of actual or suspected fracture or dislocation ; 
for cases of congenital yr acquired deformity; for cases 
involving difficulties of diagnosis between a swelling of 
the bone due to infiamn)ation and a swelling duo to a 
tumour ; and for oi».scim‘ cases of spinal disease, hip- 
disease, and the lik(;. jrcover, it has lately Ix'en found 
imssiblc, by Dr lJugli Walshani and others, to obtain 
Ijicturcs of the tlioracic organs that are a very valuable 
guide in many obscure cases of disease of the lungs or of 
the pleura, and in many eases of thora<;ic aneurysm or of 
intra-tlioracic tumour. Every year the uumbtir ami the 
range of the fjaatis where the X-rays are helpful for 
diagnosis, ami for lri?atment, become greatcT ; and it is 
impossible t<j say at what point tlie .surgical valine (»f tliis 
discovery will find its limit, liejond these uses, it is 
probable that the X-rays will maintain and extend the 
im]jortJinee that they alreaily havt‘ in tho direct treatment 
of certain cases of disi*ase of tlie .•^kin. 

(o) T/ui Eltctrle Xn///^.- -■Reside llit^ general superiority 
of this light to other lights for the routine work of surgery, 



thcr^^ are several spciaal uses for it. Of these, the most 
important i.s the cyAltfscnjn^, a long mi n ow lube, .sliapcd 
and curved somewhat like a (‘atheter, and Iiaving at its 
end a very minute glow-lamp and reflector, and a small 
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window. Its other end is fitted with a lens, and is 
connected by a switch with the main current. With this 
instrument, in skilled hands, it is possible co inspect the 
interior of the bladder, and in many cases to make an 
exact (Sagnosis under circumstances where otherwise it 


would be impossible. Another instance of the value of 
tho electric lamp in diagnosis is given by the trans- 
illumination of tho facial bones in cases of suspected 
disease of the central ca\^ty of the superior 'maxillary 
bone. A .small glow-lamp is hold in the closc^d mouth, in 

a darhuuod rooiUj aud by a comparison of tho shadows 
on the two sides of the face, thjjs tran.s-il]uminated, an 
exact tliagnosis cjin oftem be obtained as to tho presence 
or absence of pus in this central cavity. Again, a small 
glow-lam]*, duly sterilized, is often of great value in deep 
ojierations on the abdominal cavity. 

Tim illuslifttioiis in tliis ai ticlft are rci»rrKlucefl b}' the permission 
of Mosars Alien and Hanburys, London. 

Surroy, an inland county of England. It is bounded 
^ on tbo N. by tlie Thames, wbicli separates it fi-orn Berks 
and Middlesex, on tho E. by Kent, on tlie S, by fSussex, 
and on tho W. by Ifaiiqvshiic. 

Arm ami PopuhUlm. — The area of the ancient county ns given 
in tbo ceiisii=i roiurn‘< is 4ftr»,12.S acres, or square miles, with a 
I-opulation in 1S81 of I, i;.u;,S!l9, in 1891 oflJin.Sirl, and in 1901 
of 2,008,921). In 1891, 820, 99‘) were males and Sno.lb^.O females, 
the iimiiher of persons j»er square tnilo bciii^ 2281, and of acres to 
a person 0*2S. 'J‘hc area of tbo admin istra live county, exclusive of 
the county borouj^bof Croydon, is t.''i2,218 ancB, willi a population 
of 418,8.56, and iiudndini» the county liorouob the area la 4<»1,230, 
with a popiilnlion in 1901 of fio.'b'lOO. Under the jirovisions of 
tbo Local (joverument Act, 1S8S, 2.‘'J,898 a^Tos of the ancient 
county wero transferred to llio county of liondoii. The aiea nf 
tbo re;»istration county is 4.52, fo.rcs, with a population in 189! 
of .572,092, of wboiii 175,307 were urban and 396,78.5 ruriri. 
Within Ibis area the increase- of populiilion betwoeii 1881 and 189] 
was 21'09 ]>or cent, 'fbe excess of birth.s over deaths between 
1881 and 1891 was 67,873. 

Tlio followin^^ table f.uves the miiuber of njarria.i;es, births, and 
j dealbs, with tho number of illct^itirnate births, for JSSO, 1S90, and 
1899:- 


1 ; Year. 

Marrliigeij. | 

lUrtlis. 

Deaths. 

TllegJtlniatc i'arlhs. I 

1 

; 

• 


Males. 

FeiU.'ileB. 

, 1880 

29.56 ' 

1.3.907 

7.550 

aiii 1 

267 

1 ISOO 

360.5 ; 

14 5..U 

8,615 

1 ‘>7*< 

liSl 

j 1800 

5001 

16,813 

1 10,268 

1 ;u2 

297 


I Thu following tabb*. shows the munia;,^ev birth-, snd dtalb-niles 
• per lOOO of the poj»ul‘ition, w’illj tho pureontiigu of illei,dtimatu 
I births, for a series of years : — 


I I 

lS70-7». i 



IS'Ai. 


isir.t 

! Marriage*-! nte 

.2t j 

13'0 

i‘ 

12 -.5 1 

12 8 

13-0 

11*7 

1 lUitb rare . 

1 31-5 i 

30 6 

29-2 ! 

25’ 8 

2;»‘3 

•24 "< 

j Death -rate . 

17-3 

16-6 

J5-6 i 

151 

M-6) ! 

15-1 

j lilrgitiiiiaie ) 
birlhs ( 

1 1 
1 I 

3-S 

1 

t-1 : 

3-8 

■UO ! 
1 

3-6 


Roth the birtb-ratu and death-ralo wero below the av«'rn;:u for 
England. The number of Seots in tho county in 1891 was 1021, of 
Irish, 5291, and of fovei;iners 3,888. 

A flhiimst ration , — The ancient county ia divided into eiix 
parliamentary divisions, and it also ineludea the parliamentary 
borough of "Croyvlou. The administrative county includes five 
municipal bovouj^hs (exclusive of tho county borouj^b of f hoy- 
don (133^885b viz., Oo«lalniinj; (8748), Guildford (lt5,937), Kin^;- 
.ston (31,37^, Rcigate (25,99.3), Richmond (31,677). Tbo fol- 
lowing arc urban districts-- Lames (17,822), Carshaltou (674f»\ 
Caterbam (9436/, Cliortscy (12,762), Dorking (76701, East and 
AYeat Molesoy (.5937), Epsom (10,91.5), Esher and Tho Dittons 
(9i89), Farnhttin (6121), Erimlev (8409), JIam (1460), liOatlier- 
hend (4694), Maidens (Tho) and" Cooinbo (6232), Penyc (22,468), 
Reigato (25,993), Surbiton (15,019), Sutton (17,224), Walton-on- 
Thainos (10,329), Weybridgo (.5329), AVimbJedoii (41,604), Woking 
(16,223). Surrey is in tho soutli-eastorn or home circuit, aud 
assizes are bold at Guild for^. The udministrativo county lias one 
court of quarter sessions, and is diviilcd into eleven jiotty sessional 
divisions. The boroughs of Croydon, Godalming, Guildford, 
Kingston-upon-ThaTnea, and Reigate have separate coniTuissionB of 
the pence, and Croydon and Guildford have in addition separate 
courts of quarter sessions. Tho Central Criminal Conn Ims juris- 
diction over certain fmrishes adjacent to London. All those civil 
parishes within tbo county of Surrey, of which any part is within 
12 miles of, or of which no part is n^oro than 15 niilos from, Charing 
Cross, are in the metropolitan police district. Tho administrativo 
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county contains) 133 entire civil parisbes, and tlio county borough 
of Croydon one entire civil pariau. The ancient county of Surrey 
(exclusive of the parishes now in the comity of London) contains 
210 entire ecclesiastical parishes or districts, and parts of six 
Others, situated in the dioceses of.Rochestcr, Wiuehestor, Canter* 
bury, Oxford, and Chichester. 

&luuaaiioin ,. — The iiiiiubcr of elomeulary schools in the county on 
81st August 18U9 was 287, of which 67 were board and 220 \VGro 
voluntary schools, the lat#.er iucludin" 190 National Church of 
England sc1ick>1h, S \Vt;sleyan, 13 Konmn Catholic, and 14 
** British and other.” The average attendance at board schools 
was 16,(515, and at voluntary schools 41,925. The total school 
board receipts for the year ended 2ytb Hijpteinl)er 1898 were over 
£135,892. 'J'he income under the Agricultural Rates Act was over 
£1303. The .South-Eastern Agricultural College, AVye, Kent, is under 
the control of the county councils of Surrey and Ecnt. In 1899 
there were lliroe reformatory and imlustrinl schools in the county. 

AgricaHui'c. — About two- thirds of the area of the county is under 
cultivation, and of this about five-niutlis is in permanent ])astur(‘. 
Ill 1899, 1313 acres were devoted to the cultivation of hops, and 
1537 acres to tltat of small fruit ; 54,437 acres are underwood, and 
12,221 acres are ht*alblaiids used for grazing. The following table 
gives the main division.s of the cultivated area at intervals from 
1880 


Year. 

Total Aron 
uioIli’ Cul- 
tiviitiou. 

i 

Corn 

CrwiiH 

(Jr<.ori 

CKwer. 

Tor- 

inaiiont 

I'a&turo. 

! 

VaHow. 

18S0 

J 890 
1899 

299,315 1 
! 295,920 
! 280.027 

86,619 

72,627 

57.12S 

42,528 

39,062 

31.361 

28.8iS 
, 1^4,724 

: 23.30.5 

122,793' 
117 i\^r> 
155,148 

16,169 
9,110 
6,578 1 


Tho following table gives particulars regarding the priuci^ml live 
stuck during the same years ; — 


Y'ear, 

Total 

lIorseB. 

Total 

Cattle. 

Cows or 
Heifers in 
milk or in 
calf. 

Sheep. 

t 

rigs. 

1880 

3890 

1899 

13,947 

12,606 

12.535 

45,475 
46,071 j 
45,021 

23,286 

23,152 

22,633 

79,8.18 
80,878 1 
72,0,80 

25,937 

27,822 

21,943 


Industries and Trade. total number of persons employed 
in factories and workshops in 1897 was 15,996, hs comxiarod with 
13,701 in 1896. Textile factories emploved only 82. In non- 
textile factories 9599 persons were emjdoycd, as compared with 
8591 in 1896. Of the G315 jiorsons employed in workshops, 
3081 were cn)]>loyed in the c.ioiliiiig imiustrie.s. Gloves and 
hosiery are made at Godaiming. Kullcr’.s-eurtli is excavated at 
Niitiicld and Ruigale. There are oil, ])npor, and sheet-iron mills 
on the rivers Mole and Wandle. Oiher industries are brush 
nud broom making, biick-niukmg, glass- working, coiucnl-workiiig, 
and pottery. . 

ArTHoniTiFS.— M avninc. and Biiay. Jlislur// and. Antiquities 
of »S'wnv>/, 3 vols. Lojulou, 180-1 14. - Uuaylf.v. Toitugrapliieal 
Jlisionj of Sitrrei/, 5 vols. l.ojidon, 1814 IS. Another eOilion, 
revised by K. W'/ilford, London, J878* ^TocMiv, tieohqy of the 
ITnild (Memoirs of the Geologiral Siivvej). London, ISy.L ™ 
ArclitvoloijiciU (Surrey Archicologieal Society). London, 

j I from 185!<. • • (n. jt. w*.) 
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1. iMiiXHoD.s xj&v Instruments. 

S UllVEY'ING is tho art of dolormiiiiug the relaiivo 
positiouH of jironiliioui pdints un<l otlior objects on the 
surfuco (»f tho ground, and recording them in such ii manner 
that grapliiciil tlclonniiuitic.u of tho inclinkd urea may he 
made, ami tin? ureas of tho wlndc, or of delinod portion.^, 
may bo calculated from the oh.scrvcd data. • J\ll suivc'ys 
rest jirimai'ily on linear measun-nn nts, which arc frequently, 
and when a ]<uig distam'o )ia.s to he covon'd invariably’, 
suj)j»hnniritcd by angular measurements. Eroni tlie latter 
are fonnerl triMnglc.s, wliese .sid(‘.s <*ajj be calculated from 
tho original measured base ami whoso apices are known and 
fixed ijoint.s, from wdiicdi other triangles may be observed 
aiid evaluatoil, rftid from wliich direct linear im^asurementa 
may be nualo. Tbp simplest form of .surveying is tliat in 
"which the chain, rod, and .stall’ are tho only instrumciiLs 
em[»loved. Tho chain in use in England for land survey- 
ing is 06 feet long and is divided into 100 links. The 
length of 06 feet is arrived at by the relation of this unit 
of measurement to tlm mile and tluj acre, there being t<y 
chains in a mile of 1700 yards, and 10 square chains to 
one acre of 1.3,060 fobt. Witli tho metrical sy.stom the 
chains are 20 iin'tros, or aj)proxiinately ()r)-62 feet, jii length. 
Until recmtly tho chain wms constriu;tc,<] of 100 short bans 
of iron or steel hooked at the cmls and connected together 
by three rings between each pair of links, the end links 
being pnnidod with brass handles Jind each ten links 
marked with a distinctive brass label. Such chains as 
these are lieavy, and tho hooks and intermediate links 
collect sticks, grass, weeds, ami mud, and offer considerable 
resistan(!e to traction, causing tliem to stretch, and necessi- 
tilting frequent iulju.stment by reducing tho length of the 
shorter links with the hammer or by the reniovaJi of one or 
more of tlie rings. In modern practice a continuous steel 
band of netirly oval section, about of an inch deep by 
^ of an inch thick, is substituted for the built-up chain. 
Such a bind does not stretch in itself, dtxis not offer much 
rcsist.mc.e to traction, and is of small weight; but the brass 
swivel handles used for di-agging it are liable to extension. 


and the ) joints of mcjisurcMuent should bt; marked on I he 
band ilsclf iiml should not includo the handies. 'J'o obtain 
tile most accurate measurements tho .-Led band issu.sp«mdj*d 
liovizontally witli a gi\(‘u tension, one eml being made to 
coincitle with a given murk, and the mark at tlie otlier t‘nd 
transferred to a nail driven into a p(*g or to some other rc<'ord 
by means of a plumb-line, or, bettm*, of the theodolite. 
When used in this manner the band must be, 66 ftvt in 
length between marks ; and as tliis is the case a,t one par- 
ticular teinperatnro only (generally 52’ F.). icmperatnre 
observations should bo made simultaneously with each 
measunnrieut, so that tJio true length ]»assed over may be 
corrected hj calcUlatiiuj. The rate of expansion of steed is 
1 ill 027, from 32 to 212'' F., and is nearly constant within 
these limits. 

In surveying uilli the cliain, rod, and staff, straight lines are 
nuasuri'fl lu)i izoiitally along the Burfiice of the ground. The 
pjiiunry base line is of the greatest pnietieable length, 
and from it other lines are lucasurod in such manner as 
to foim tri.angle.s and polygons, each side of each figure 
being llip subject of diivot measurement, and the posi- 
tion of every three sides boiiif; further deliued by a check measure- 
ment, gOTiorally made in a direidion nearly perpendicular to tbo 
Iniso of the particular figure untler con-Mideration to its apex. 
Where, as in European counirii'S, the. land is divided up into 
iields by walls, ditrlie.s, or hedges, the subsidiary tigures ore 
goRerally made to follow as clost-ly as is convenient the lines of 
division betwoou enelo.sui'es, and the distance of the boundary 
from the survey line, is measui-ed from rocordfsd i»oints on tho chain 
by offsets or short lines drawn [icrpendiouldrly from the chain to 
tho liuiiudary. Wliero tho length of tlio offset is short, tho 
offset staff, a pole of ten links in length, can bo used, and this rod 
may bo laid at right angles to the chain by oye ; but if the length 
of tho offset ia gioator, its direction must bo laid pcrjH*ndicular to 
the chain by raeans of Kom» instrument, such as the cross staff, the 
optical sj^uaro, or tho box sextiint. Where offsets are greater than 
50 links iii^ngth, they should lie obtaiped by making two measure- 
ments from different points in the base lino. Great care must be 
taken to ensure tho straightness of each lino, especially in the caso 
of tho primary or base line, which is probably tliat of gitiatest 
length. The success of the operation depends on placing poles in 
the ground one in front of another by eye ; hence oonaideraolo care 
and judgment must be used, and before the survey iscommenced it is 
m?cossat 7 to traverse the greater part of the ground, selecting a 
route for tho primary line that, is not obstructed hy some^obst^de 
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whicli would neulder the continuity of the base difiicult or m\yo&- 
sible. Obstaclee— such as builtlinm, pouds, and rivcrs^havc to be 
surmounted in moat surveys. AVhere, as iu 
* the case of a building, the obstacle obstructs y 

both thoEsight and the measurement, at 
common practice is to measure oil' in two 

E laoes from the main line a distance suf* 
dent to clear the obstacle, to run tlirouLdi 
the points measured a line parallel to the 
main line until the obstacle is 2 ^>asscd, and 
to return into the iiiaiu line again by a 
repetition of the former ineasuromcnts 
(ng. 1). When the line of siglit is not ob- 
structed, the survey line may be continued 
by methods such as are shown in Figs. 2 
aud 3. Tho whole of the measurements, 
the number of each lino, its general direc- 
tion with regard to the line uoiu which it 
originates and to any otlier which it may 
cross or with which it may couiicct, its 
reference number and any moasi^'omenti, 
along it and from* it w'hich it is iicocasary 
to record, are entered iu a field book, fi-om 
W'hich the survey may bo^traiisferied to 
pa[»or and tlie areas of enclosures ealculatelL 
The amount of error jtorinissiblc in chain- 
ing with the link chai^ is 1 in 1000, and 
considerable care is neccssfin' to secuiv tliis 
degree of accuracy: with Uio band chain 
used as un instruineut of precisioi^ there is 
little diftlculty, however, in measuring to 
1 in 20,000 ; and if the incusuronent be of 
sufficient importance to warrant tho delay, 
lunch greater accuracy than (liis, prohaluy 
1 ill 00,000, may be obUined without any 
special ap]>arttliis beyond that already de- 
s(Tibi'»l. Altbougli the use of the chain 
lies at the foundation of all surveying, 
the addition to the surveyor’s apparatus 
of some optical instiument for tiK'usnrlii^ 
angles facilitates his operations gn-atly, anu^ 
is iccogiiizablc in the use of the evos.s staff 
for sotting offsets iMM-pciniicularly to the 
chain line. In tlio aocurato survey of a 
long length of lino or a considerable tract 
of country the use of an (jptical iiistruiiient 
becomes a necessity : the insirument best 
adapte*! Ibr this ]mrpose. is tho thcoiloliUs 
althoiigli the work of the surveyor may be 
much assisted hv the us<' of the fu-isniatic compass and the pocket 
sc.\tant, and eitlier or both of thc.s« irntruinents may be iiswl with 
advantage, in conjunction with the thcodi>]itc, for obtaining the 
direction of the less important and shorter lines. 

If to the cbaiii, oims staff, tni^c, olFset staff, ami lining 
rods, which form the equipment of the sur\e} oi‘ auder 
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elemeni^y conditions, some instrument for measuring 
angles, such as a prismatic compass, a more advanced 
forin of^ cross staff, a box sextant, or (in large surveys) a 


theodolite, be added, and if the optical squats be subsri** 
tuted for the cross staff, the rapidity of the survey may bb 
iucroaseiL The direction of cami survey line with reference 
to the primary or Uise lin^ or to magnetic north can lie 
recorded in the field book, and accuracy iu tlie measure 
inents of each triangle is secuilsi^d ajiart from the tie line or 
fourtli clfjuient, which is employed for this pui-jK^se in 
Htirveying with the chiun alone, but which should not be 
omitted oven when angular observations a^e made.. In a 
survey with tho elmiu alone it i.s possible to plot the triangle 
without any njauifest error aJtliough the length of a side 
i.H inaccurately measured. TJie measurements must there- 
fore be checked by a fourth dimension, generally diuwn 
from tlie apex of the triangle perpendicularly, or nearly so, 
U'> the base. Tint triangle, however, may still be plotted 
with its ai>ex in tho wrong direction without falsifying any 
mejisummeiit. But none of these errors can lake c?ftect u 
the Ix ariiig or direction of each line witli regard to mag- 
netic north be recordeil, as, sljoiild there be inaccuracy in • 
reading the angles or in measuring the lengths of tho 
t ides, llie triangle could iH>t be const iiic tod. 

AVlien no local attraction exists to afiect the magnetic 
needle, the prismatic tMUjqiass is the most convouient 
instrument ffu* taking the bearings of the several survey 
lines and the ilirectiou of straight ]>ieces of fendug, 
whereby tbeiiieasiiicment of many otYsots and t'reiiuently of 
subsidiary triangles rendered nccii.vj^ary in a chain survey’ 
in order to obtain short offset measurements may bo 
avoided. Failing the ]a*isma tic* compass, the cross staff is 
more convenient ilia n llic sextant, beamso its construction 
permits of nnghss thea[>iceb id' which are at varying levels 
lieing read in tlie horizontal piano, and because it is free 
from parallax, excejA wlien the idiservcd laniit is very 
close to tlie insirument. The cross staff can also be used 
to read' bearings from magnetic north on the angle inter* 
cepted betvN’cou two fmes, but it is a lu'avicr and more 
cumbersuiiie instrument than either the prismatic com}»as3 
or the j)ocket sextant. Owing, however, to tlie fact that 
it must be sui)i‘urted on a leg or staff forced into the 
I ground, or on a tripiMl, the angle.s laken may bo re- 
! corded to something like 10' of arc, while neither the 
sextant nf)r the prismatic irompafts can Iw; relied on to 
read more i-Iosely than to half degrees. In surveys of 
large extent it is preferable to lay out thqi^naiii lines, an^i 
especially the base or ])rimary line of tlie survey, with the 
theodldite. By this instninunt a given straight Jb.u may 
he continued for any convenient distance with a degree of 
accuracy to be measured only by tlie cure taken in 
observing, and tho angles of the principal triangles ran be 
read to any desired degree of nicety u]) to V* of arc. 
Minor triangles may be tilled in with the jH-isinatic com- 
})iKs.s, cross stalfi or sextant. The length measurements may 
lie made with the cliain, the tuclieomcler (see Txchko- 
MKTHX’), or ]>y means of a succession of triangles built up 
on the baiio line, the sides of uliich are calculated 
trigonometrically , 

TraVtsrhing is a sysii^m of surveying dependent for its accuracy 
«m an exact ineaMirciiient of a systyin of main sinvey lines laid out 
in succession, and of the angle which eacli line makes 
with the last, with thu primaiy line, with true * 
tneridiuii, or with magnetic nojllu Travcr.su surveys are of two 
kinds, ulosiicl and oiwu. A rlosed traverse is one where the 
tmninal point coineiaes with the eomnienring station on the sur- 
vey, and tho lines when drawn in i>lan form one <•!' more polygons. 
Ill an open traverse the ternunal stution docs not coincide with 
any other point on the survey ; if it did, or if any lino on tho 
traverse inteisoctod or eoineided with any other line }>reviousLy 
surveyed, the travei-se would 1x5 yiartly closed and partly open. A 
traverse closed or opeu may be surveyed with the ebain and |)oloa 
only, iu the following tnannor : The direction of the primary line 
having lx5vn pvded out, its knglh i.s ineasnrod with the chain. 
Whore it is desirable to clefiect the survey from the original straight 
line, a lino in a new direaiou is poled out, pref^rahly from a chain 



88 


SURVEYING 


[metuoi^h 


3 WHICH scpar.iufs riic lermiuai aisranc'c 
irection ffo/n the corre^poruUnf' point on 
c(l as (vir^'uliy as pos'iihlo, )iot with Iho 
or with H. stick cut to thn reqnireil 


end, so that the measurement may be continuous. A mensurcnicnt 
of a convenient number of cliaina is then iiia<ie in the reverse 
direction, and the distance which scpar.ites tlie terminal distance 
measured in a backwaiNl direction froni the corresj 
the primary line is measured 
chain, but with a steel tape, 
length, preserved for reference and numbcicd ; the traverse fine is 
then continued forward until it is desired ngain to deflect its 
direction, when the same f»r«>i'e8S is ropealod. In jdotl in^.tho 

survey linos it i^ ricsirabic tliat tlio <Iiriicus!otis of the tic linc.s 
should he tnnltiplietl tlirec or more tinios, or Ihat llic angla of 
deflection from tlie. .striiiglit sliould be calculah'd in order to obtain 
greater accuraey. I’Jiia system, • which, however, is nut to be 
recomineiidcd, may be uscil for recording the position of an out- 
lying piece of pn>j»erty which i.s only coiirenieidly acceSHiblo along 
a road, orfor*the delimitation of the honndjirics of a wood througli 
which it would be iinjjossihle to lay out lines without nutting the 
timber, wlieii instruments for measuring angles uic not avail. ililc. 

Traverse surveying by chain or tiicheomclric ob.scrvation.s for 
length measurements with the assistaiUM,- of an iiislrninent for 
inciisuring angle.s is a most imporlsmt branrli of the art, and i.s 
particularly applicable to the dtdineation of tlie .shore line of an 
Lsland or Jake, when the traverse is closed, or to that of a length (»f 
coastline, a road, or railway, u’here the tr.aver.so is «q)eu. When, 
as in laying out roads or railways, the, absolute direetioTi of the 
several line-s is a matter of minor importance, and it is snilicient as a 
rule to know that a line can he, laid out with given radii of curves, 
the prismatic c<'m])asf- m.iy he used ; hut inucli gre.ster accuracy 
may ho obtained by euijdoying th'*, theodolite to rneasiiro the angle 
which eneh lino makes with the preceding one, or witlj a meiidiaii. 
Ilia el o.sed traverse (Fig. *1), tho first lines' AB, BC, being set out 



and nn’.'isurcd, thdfchcotlolitc may he placed at B with the vernier.s 
reading rcro and tho telOh'.oj'O directed to A and elanipcd. The 
up])fT circle is tlien undamped, tlio telescope directitt to 
(’, the circle rechimped, and the angle ABC read by means 
of tho verniers. In the hame manner the sides CD, I)K, EA may 
lie set <»ut and measured, and the angles BCD, CDE, DEA, and 
KAB reafl with the theodolite, 'fhe aiigh-s recorded being exterior 
angles, and the sum of the exterior angles of a polygon, diminisliod I 
by four right angles, hfiiiig eqmil to twice as many right angles a.s j 
the ligurc has side.s, in the live-sided figure illustrated they should | 
he equal to M right angles or BiflO ' ; and the interior angles, whi<'h | 
can ho found in eadi ease by subtracting tho observed angle from i 
3130“, should bo cqnul to >^i right angles or ,^>40®. If the oliserved 
angles together ditlcr from 1*200® by more than the permissible 
error (which, for single nhsorvations with a small instrument, may 
be taken ut 30'' for eacdi angle), th^y should ho observed a second 
lime, tho final error being evenly ilivided between them. Should 
tho lines when plotterl with a yu-otraotor fail to close, tho measure- 
inonts must bo inaccurate mtuI should be repeated. The polygon 
illustrated forms the base of tlio survey, and must bo filled in -vVith 
the idiain and other iustrntiients by the Introduction of subsidiary 
lines or triangles with offsets in tbe manner described uuder the 
bead of chain surveying. 

l*lotting the polygon or other figure on ^wiper with protractor 
and scale is an untrustworthy mctliod. Hence, when the survey 
is of any considerable size, yilotting by co-ordinates w 
Co-onf/- yircfcrablc, and may oven become obligatory. In this 
nates, system every angle is referred, where the comyiasa is 
used, to magnetio north and sontli, or in important 
surveys with the theodolite to a true meridian ; and the yiosition 
of each yioint is caleulntod trigonometricnlly with reference to its 
distance oast or west, north or south, of tho starting-point of .the 
survey, Tho distinco frohi point to point, meas'^ired along or 


y^arallcl 1o the meridian, is called tho dilferciico of latitude of these 
two points, or northing or southing, and the distance from point 
to point in a dii'cetioii porpciidieiiJar to the meridian is called the 

I dejwij’turc of these pouits, or easting or westing. In a closed ' 

' traverse i/tf sim of tlte^m'ihiiujs is eqn<d to the sum of Uie^inUhinqs^ 
and the mm of the castings is equal to thui sum of the icesfings. Tlio 
angle which any line makes wilJi a true. meridian is called its 
^'arimuth," with any otluT meridian its hearing.** The length 

of ft lino find itn heaving living known, tlio diffwoneo of lAtitndf* of 

*!ls oxtrciniiics can be calcuhitcd trigonometrically. Tliusin Kg. 6 
the triangle ABC is rigbt-anglcd, the angle 
at B InMiig the right angle. Tlien AU, the 
difference of latitude hclwceji A ami C, 

-"AO X COS -.^BAO, and BC, the de- 
yiarture of 0 from A —AO x sin <. BAG. 

In modern theodolites the circle is 
divided from 0" to reading clock- 

wise; the method of wdiolc cirele readiiig.H 
i.s therefore ado]»ted, though rcrercnce i.s 
nijwle lo that of reading by quadrants 
which ohhiincd in (ddor iiistrupumts. The 
whole! eirelc system agrees with (he gradua- 
tion of the r.onquiss, ami the angle .siilliLC-s 
to (leteriniiie the lie.'iring. L’ iifortiinafely, 
mo.st trigoiiometrii^al bihles only giv«‘ 
fnnetion.s of angles Irom 0® to 90', Sln.rt- 
risle's Lihlos (wliich are, .scarce) being, it 
believed, the only ojie.s "wlneli give j^i|g- 
mcijU froTii zero to 3(30 '. Coiifk^quently, 
with orrliiKiry tables, to obtain ilio sine 
or cosine of an angle greater th;in 90" 
pielimimirY caleiilation has to he made, 
which is .an objection to the use of whole 
circle re.uliiigs. Tlio arrangcmenL of the 
first qnadriiut agree.s witJi the whole eiirle, readings ; in the .second 
qnadiant, between east and sonUi, 0® f*oiTeK])onds witli 90', and 
90'' with ISO' on the whole circle; in the third, fiom soulli to 
we.st, 0’ correspomls with LSO’, ami 90® with 270'; aial in (In? 
fourth, from west to north, 9(B corre.spomls with 270', ami O' with 
3r»()’. When using ordinary trigonometrical tables lur hearings 
Ic.ns lliaii 1(0', enter tables with hearing direct ; for hearings greater 
than 90' hut le.ss than ISO®, wdth ISO" - hearing ; for tliose greater 
tliau 180® lait les.s Ilian 270®, with hearing - ISO® ; and for tlmao 
grcatf*r tlian 270' hut less tlnm 300", with 360" - bearing. The 
c.ileulatiou of dilfeTeniies of latitude and dei)artiire.s "greatly 
iaeilitate.s ploll.ing ; it obviates the n.se of tlie pri»tractor, ninci’ the 
points can he projected with scale, T- square, and s(t-«quare, and 
the work can he .set out more accnivitely than w-itlr iiuy protractor. 

In the observation of the angles it is <lc.sirMhle to follow a 
regular routine, in order that addition and subtiAiUifui of figures 
(cspeeially I ho latter) in the fiehl may he avoided as far 
a.s i.s j>Oii.sjhle. Sevcr.il sy.stcm.s may he adopted, hut 
tlic folhuviiig seem to commend I hen. selves moKst ; — 

(1) Ifet the Iheoilolite bo set np at A (Fig. 4), thn 
teleseope being clampiul at zero and ilirce, Ud along the 
meridian towards the north, Tlnui, after reailing and hooking the 
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hearing of the magnetic ni! 0 .dle, unclamp Hie upper jfiatc, direct 
the tuleseoiw to B,.and reii»l and hook fhc angle NAB and tho 
magnetic hearing. If the angle recorded i.s less than 90®, no correc- 
tion is necessary; if it be larger, deduct it from 180® and book 
as a reduced angle; if larger than 180'\ deduot 180® from it; 
if in cxces.s of 27 O®, deduct it from 360® and hook both the wholo 
circle and the quadrant readings. The theodolite is next moved 
to J> and tho vernier set to the same number of degi’ces, minutes, 
and secoiid.s .as wii-s observed for tlio hist angle, hut deducted from 
360® ; thus, when brought to zero the telcaeope sliould he parallel 
to the meridian, ami tlie magnetic reading should be const4iiit in 
tliw position, serving os a check throughout on the accuracy of the 
readings to tho uearo.a1. degree, Tlic telcacoiKj i.s then directed to 
C ; tlie angle ABO and Hic magnetio bearing read and biK*kc<l. 
The same jirocnss i.s rojieatod at D, E, and A. It is obvious that 
the same result may bo obtained if the first position of the tele- 
scope be along tho Jin6 AE or AB, the direction of tbe meridian 
being taken as an intermediate bearing, and tbe telescojie at each 
Retting up of tbe instrument l^ing clamped at zero and directed 
hackwaras along the last line observed *, but tho number of the 
calculatlona to m made is greater and the automatic chock on the 
accuracy qf each reading less than whore the tele»co])e is made to 
stand parallel to the meridian W'hen brought to zero. (2) Tbe 
same process may lie carried on automatically. Place tho theodo- 
lite at A (Pig, 6), clamp tho telescope at* zero, direct it in a 
northerly directtion along the meridian, and read the position of 
tho magnetic needle. Tlien uuclamp tho telescope, direct it to B, 
and book the angle recorded and the bearing of the magnetio 
needle. Next, keeping the tlBlesco^ie clamped, rtmove the instru- 
. ment to B, transit tho telescope, nnclamp the lower plate, jand 
I direct tho telescope to A. Then retrausit the telescope, reclamp 
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the lowsr and unclamp the nppcr plate, and bring the telescope to 
zeto I there it should bo ■ parallel to the meridian, the niagnetio 
.bearing being the same as for the previous reading at zero, and 
serving a%a choqk on its position. Now direct the telescope to 0 
and r^. 

With the telescope still clamped, but with the lower plate un- 
Claraped, remove the instrument to 0, transit the telescope, 
direct it to B, retransit and bring the vernier to zero ; then read 

tii6 bcdirlug or itic niagiicUc iic^lc and m that It remain:) the 

same, direct the teloacoiie to D, and book both the angle and 
magnetic bearing. The process is to bo repeated until the 
traverse is completed. By this method all the angles recorded are 


^ ‘n 



true boarings from tho nioridian used, ami .Oionld diircr by the [ 
same nunduT of drgroos in .ill cases from the nmgnetie parings. 
The possible sources of error nro two : the telcsc(»pc may ho slightly 
moved during Irnnsit of tho iiistrurneut from one station to i 
another, and the oniissioii to transit the telescope ni«y U‘«<1 to tluro | 
being a mist;iko of 180’* in the readings. The Yirat is easily I 
ohviato<l by checking the reading of the vernier at each change of | 
position, and tho second by comparing tlic readings with the 
magnetic hearings when tho vernier is at zero. To facilitate 
accuracy the i»riniary vernier should be marked A, and bo under 
the eyc-pieco of tho Leloscopfi w'hen at zero. 

The aavantrtge of this system over^ others is that it is largely 
mcehanicAl, It should be renuunhued that the surveyor is more 
usefully employed in selecting the hc?*t route for the survey, and in 
other matters in the field, than in attending to the instruTucut, 
whieh can be nianipulatcMl by almost any man who lias hail a 
modenito training in its use, and uho can give his whole atteiilJt»n 
to accuracy of i>osition, to careful reading, and hooking ; who, 
moreover, has no tliouglit heyoiid his instninient, and is not 
distracted by Iho multifnrious duties of tlic surveyor in charge pf a 
large survey. Some surveyors prefer not to transit the telescope, 
but to read alfcemately tho true bearing and tho tnie In-aring 
+ 180” ; the results obhiiued arc thi; same, but tbo metlKHl is less j 
mechanical than the other. The elfcct of defective centring <if 
the instrument and incorrect bisection of tho object viewed is 
common to all the systems referred to, which, however, eliminate 

r iduation and reading eirors to a great extent. Thesfl arc limited 
asinglo obseivation, wherojia -if each angle were read sepaiately 
any error in reotling w-ould he carried forward and could not bo 
located. 

From the angles or bearings and tho distances tl)o traverse 
sheet is compiled, and then the latitudes aud departures are coiii- 
uuted by multiplying the cosin& of the nwlucoa luiariug hy the 
aiat&nce for latitude, and by the sine of the distence for departure. 
In an ideal polygon the sum of the northing will ccpial the sum of 
the aoutliin^ and tho sum of the eastings tne sum of the^^ve-jting**. 
In an 0]ien traverse no such check on the accuracy of the readings 
and measurements can he obtained ; tho utmost care is therefon^ 
nceeasary both in observation and incosuremont, and angles should 
be tfdcon to distant objects, which arc vigible from as many sta- 
tions as may bo, which will servo as checks on the accuracy of 
both the angular and linear ineasiirenienU. The computation of 
latitudes and departures may be facilitated by the use of travewo 
tables, which are tables of natural sines and cosines multiplira bv 
1.0 or 100, addition being substituted for multiplication. Full 
direotiona for uito ar^. given In the Introduction to these tables, and 
they need, not be dcscribfKb Tlie most complete tables are, it is 
believed, enade but for centesimal degrees. The next step is to 
oahmlate ihe co-ordinates or mcridioiial distances and perpon- 
dioukrs from a common point of origin, which in polygons is 
bcnveniently takenkt some place approximating to the centre of 
the figure. Throiigh A the ^int of .origin in an open traverse, or 


through A point at some convenient ilistance from' it ,neaf thei- 
oentre of tho figure in tlie case of a closed traverse, draw ' > 

a vertical line, NS, to represent the meridian, or KB, 
a line parallel to the meridian, and through the same point ;dvaW 
a line at right angles to the ftieriilian. On tlie second line the 
departures must bp measured, and through each point so obtained a 
perpendicular should be drawn and the meridional distance measured 
along it. If the several points so ^obtained be connected by 

Straight lilies, then length nieasureineiiia AD« W, UD, ftci (Fi^ 

4) will agree approximately with tlie distances xneasnretl on 
ground. As tlio paper on wldch the plot is drawn expands and 
contracts irregularly, it will he founa^ if the distances be con- 
tinuously laid off by scale, that one sheet will not agree with 
another, nor the cailier measurements with tho later. It is there- 
fore desirable at the commeucenieut of operations to draw a 
horizontal and a vertical scale on each sheet, and to divide the 
into srpiariw not larger than about 3 inches across, the sides 
of which ropicsent a given number of feet, links, or other nnit, on 
the scale : in this way the nicasurcinents by scale can be limited 
to a length winch ouinot he greater than half the side of a 
single square, and the relation of every part of the plot to the } 
Seale inscribed on the )>aper is maintained thmughout, notwith- 
sUinding a material alteration in the size and shape of the sheet 
Tho squares must bo set out with the greatest accuracy, their 
diineuaions, parallelisni, and verticality being chocked with all 
cai*© ; they should be ruled in faint carmine in preference to pencil, 
any line wliicli may be inaccurate hieing easily removed with 
chloride of lime. The dcfoniiatioti in each square is prohab^ less 
tnau the smallest amount which can l>e meaHured with an ordinary 
scale, and is insignificant when com|>are(i with the distortion of 
the w^holo shoot. Should the .shoot be exjioscd to tlie sun in tbs 
field, and bfconie, from this or anv other raiise, seriously distorted, 
the squares can he accurately” redraw’u on a now slioet of paper, 
and the details filled in. By this systoni the mcAsuremcnt of tho 
areas surveyed ci\n he taken out with fa^-ility, and long distances 
determined" by the mhlition of squares with greater aocura^ than 
is possible w*itU the short .scale inscribed on the plan. To take 
out an a\’ca, o<»n!)t the luimbor of sqimros whicli approximately 
coincide wirli tho tiguro, measure the fractional parts of squares, 
add the evoess and deduct the deficii ue.y, and the desired area is 
then detovminod. The areas of the squares themselves are inde- 
pendent of wmtraction or o\pMii.<fion, nnd the only part liable to 
orj’or is tlio sniall j»oitjpn of llio wliole area comprised in tho 
fractional ]>artR of tho squaro-s. 

Ab.'iobito ucciiracy is unattainable, and tho degree to 1>o aimed 
at boars relation to the u.se to which the w”ork when executed is to 
bi^ put. Thus the accuracy to bo aimed at in the -y 

incasurerncnt of a base lino from wbicli a largo trigono- 
metrical survey i.s to be laid out should bo tlio greatest possihlo ; 
but with regard to the, w'ork to which thi.*« article rcfei-s a lower 
standard may beadoptKl, which ha.*, direct reference, except w'hero 
the inensu rein cuts are to be used for the purpo.so of calculating tho 
areas Tuca.^ured, to the scale to be u.s<'d in plotting. It may bo 
assinnod that tlie limit of accuracy in plottiujA' Is ^^17 of !l inch. 
Taking tho scales? in most common use in En^aiid, of 1 iucl^ 
is equal in eacli to ilie following (iimoiihious, in feet or links ; — 

1 chain to 1 imh (-1.2) = ! link. 10 feet to! inch 

iicliaiiusto 1 ,, (r Vsi) "2 buk.s. 20 ,, 1 „ „ 

3 ,, 1 ,, >» ^ »» ,» 

4 ,, 1 ,, (aiW)”*! II 40 ,, I ,, (7iT))=iV ,, 

6 ,, 1 *, (TTTiVrJ II ! ij 1 >1 (laVo)''^ 1 II 

6 ,1 1 j» II I »» ^ IJ 

8 ,, 1 „ M ! too „ 1 ,. 4 „ 

Oi'dmiihcr Scales. 

1 mile to 1 inch or fcofc or 80 links. 

4t.h mile to 1 inch or lJi’33 links. 

1 mile to 2112 feet or ~2*083:3 feet or 3*15 links. 

41 *6157 fci-c to 1 inch, -gis ~ *41700 or ‘631 link. 

40 feet to 1 iiieli, or *606 link. 

Thus it appears tliat with a scale of 1 mile to 1 inch an error of 
52*8 feet, yjiir ol a mile, will leave no sign of its preaeiu^, whilo 
with a sc^o of 10 feet to 1 inch the ])CTmissiblc error is of 
a foot. 

Traverse surveys may be plotl^l direct from the field book by 
nicaiiB of % protractor. An eftioient protractor is illnstratod in 
Fig. 7, or one 18 inches in diameter made of clear mtehment paper 
with tho angles printed thereon may be used. When the former 
instrument is employed it is usual to lay the lower edge agaimit 
a vertical or h<wizohtal line, or against a iwraliel ruler placed 
parallel to one of these lines, to move the arm until the pro^ 
During is secured, and to draw a line along its lievellcd edge., To 
uae the. second, or any other circular protractor, the line inwrsect- 
ing zeto a^ ISO* is laid on the TncridMi, or on a line pvallel to it, 
and on the oirde are marked off all the angles required for one 
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a)i66t bearing, tead the same + XSCT. The protraetor ia 

theii.i^n^cd;:^e the several lines transferred 

Intniihair . proper pla^ on the plan vrith the parallel ruler. Caid- 
hOm ]^^iotors Xnohes in diameter juternally, the interior 
pit^ion mug out put, can be advanlageously employed, ospeoiaUv 
where tike tiaverse is a closed one : the survey is plotted to a small 
Male, so that the whole or the greater number of the survey linos 
Ml within the 12duch circle, and the l ines can be laid down on the 
psj^r without moving the protractor. Cardboard protractors are 
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or 7” in 360 miles, or at thO/Vate of r l(r per nauttesd .inile^/, 

Osrl BamfVied gives the follpwinff . daily variations St Helena, 
in shmmer, 0* 4*06' ; wint^r^ 0° At Greenwich, in summer, < 

0“ 8*16* ; in winter, 0® 7*05*. At Munich, in sm*^mer, 0* V)*?7' ; in 
whiter. O'* 6*54'. The same author^ states that near: Munich 
the mautnum deviation to the east occurs at 8 a.h., and the maxi- 
mum westerly at 2 r.M. Lastly, the needle is aflected by magnetio 
storms and by local attractions. It is clear, theteforo, that the 
oom{>a38 ennnot be accepted as an instrument of precision ; but for 
exploratory work, and for hlliug iu details of surveys whore only 
a moderate degree of accuracy is required, it is invaluable. If it 
should be desirable tp determine the variation of the compass, this 
must be done by astronomical' observations on thei^pot^ and not 
by reference to any hxod north and south line, however accuruto, 
situated at another place and observed only atn particular time, 
where the variation will almost certainly be different from what it 
is when used. 

Although the effect of the spherical form of the earth Is praoti* 
cally ignored in this article, it will not be out of place to intioduco 
a few words indicating the point at which it becomes necessary to 
consider the earth as a s]>hero iftid to what extent a suri-cy may 1)0 
carried without consideration of the sphoriool fprm. In llankine's 
Civil Ejujincering the following dimensioiis are given : — 


Ptq 7 


geiieridly acoorate, and are little liable to distortion through 
changes of tcmpei'Ature and damp ; this is not, however, invariably 
the case, and it is well to check a new cardboard protractor l)efove 
using it. Good work can be done with the protractor in careful 
alM competent hands, but it cannot bo safely trusted to an oixlinary 
draughtsman. Should any error occur, it can only lie discovered 
by going over the w'hole work again. In extensive surveys, when 
really accurate work is desired, the method of co onliiiates is greatly 
to he preforml, as it admits of positive chock at every stage of the 
work. Surveys sliouhl not bo plotted on paiior mounted on a board, 
but the sheets should, previously to uso, be damped, mounted several 
togother on a board, cut off bufuro they are quite dry, and stacked 
together for soino weeks in order tliat they may become flat and 
take up the surrounding hygrometvic coiiditious. The filling iu 
of subsidiaiy linos should be done with the protractor, which may 
also be used with advantage iu laying out a preliminary plot of 
the work to a small sc#. , 

It being aucepuid that the ])ermissiblo error iu chaining between 
two points, the distance apart of which is known, is ± 1 per 
1000, tlie permissible difference, ic., the ditl'erencc lictwccn two •{ 
measureiueuts of the same distance \rith the same iiistruuieuts,’ 
should not exceed half the above amount. In the same manner, 
it being accepted that, using a dduch theodolite and single read* 
ings, the total error, including those due to im|)erfcct centring of 
the iustrumeiit and bisection of the object, dues not exceed llO 
seconds of arc (which is a vciy liberal allowance), the linear i^rror will 
be ± *‘29 foot per 1000. In other words, iu a squaiK the sides of 
which are 1000 feet in length the liiiq^r incasuremtmts at the first 
angle wdll be within a square the .sides of which are 2 feet in 
mngth, and the angular measurement within a square the sides of 
which are *58 foot in length. Neither the linear nor the angular 
errors are necessarily cdmulative, but being some +, some they 
have a tendency to correct thomsolvos. The linear and angular 
errors may be in the same or iu opposite directions. Probably, as iu 
other matters of measurement, tne error will increase in projKirtion 
to the square root of the number of side.«j. Thus in a ligure with 
nine sides, each 1000 feet in length, the closing error for linear 
measurements would amount to 12" x ^yJssOG'Veiid the angular 
error to 30" x ^9 = 1' 30". The dual error mav be corrected by an 
addition to or deduction from the several sides of the figure, the 
oorroctiona being proportioned to tlio length to which they apply. 
If greater accuracy ia requisite, the following rule (duo to Bowuiten) 
may be observed : As the sum of all the distances is to each 
distance, so is the total error in departure to the correction for the 
oorresnonding departure, each correction being applied so as to 
diminish the whole error or departure.'* The same procedure is 
applied for correction in latitude. In all surveys of iniportanco,, 
the prinoipal stations should be permanently marked, preferably by 
pillars of atone or concrete, or by holes drilled in a rocK, the actual 
portion of the instrument being indicated by a cop()er bolt into 
which w centre punch mark is made, or on which intersecting lines 
are drawn. 

In extensive surveys made with the chain and compass it Is 
necessary to bear in mind that the direction of the magnetic needle 
is not constant, but varies throughout the globe, and from year to 
year, or even during one day, in the same locality. In 1663 the 
magnetic needle pomtod due north in Paris, while in 1895 it Was 15® 
west, decreasing about 7' annually, while the needle pointed due 
north at St Petersburg. distance of 360 miles, fro^DdVef'^ 
the west ooast of Ireland, tm oonipass varies from 16^ .1^11^ West, 


Karth’s mean radius 
Arc subtended by 1“ 

II I* I f ■•• • 


. 20,889,000 feet. 

3C4,5S2 „ 

% 0076*36 „ 


From these figures 4 1 may be deduced that in working from a 
fixed moridiau, when the departures east or west have aummed up 
to 6076 feet, or to a nautical mile, the direction of the meridian 
will be inaccurate to the extent of 1', and ought to be inclined to 
the meridian of origin by that amount. 

In minor triangulation, which deals with triangles the sides of 
which are comparatively short, and which .-ire Ubcd for the purj»osc 
of filling in hotvvccii the sides of larger triangles, or as „ . . 

the bases of construction of iyidopendent survey.s, an 8" ^ ** 

theodolits is as a rule the largest employed, and good ««««• 
results may bo obtaincil with smaller instnuucuis. Th»‘ spherical 
form of thtt earth Ls neglected. Only one side of the triangle need 
be measured, although it is desirable to measure the bide of sojno 
adjacent triangle us a cheek, since tho lengths of the othei sides 
arc found by calculation. Although, if accuracy is rcquiied, the 
tlircc auglca of every triangle should be measured with the theo- 
dolite, if tw*o bo known tlio third can be found, since the three 
togotliei* are always equal to 180''. In a triangle, ABC lot tho 
sivles siibtonding the several angles bo called a, o, c. If e be the 

Imisc, the length of *^^d of should 

be done, all three angles aie observed, they will not in all pioba- 
bility sum up to ISO''; hut tho summution ernu' £>hould not exceed 
52', even with tho smallest instrument and witliout repetlLioii. 
lu a single triangle tliis error may be divided by 3 ; but when 
sove.ral triangles form part of tho survey and together form a 

i iolygon, the corrections beconio much more difficult and tedious, 
n order to simplify the process as much as possible, it is desirable 
to Correct tho interior angles at the outside of the polygon first, 
roineuibering that their sumniatioii should bo equal to twice as 
many right angles as the figure has sides, less four right angles, 
and to go ou correcting towards the centre. It is assumed that 
the corrcctiou may bo equally distributed between the several 
an^es, although if the iiolygon be built up of many triangles 
this system is insufficient, as the purvey or would find out when, 
tho outer angle# being fixed, ho approached the centre of the 
polygon and discovered, os he probably would, an ever-increasing 
distortion in a particular direction. A right angle is the angle 
least liable to error, but. tho orm tends to increase .slowly as tiie 
angle becomes more obj^se, atiafhior5 rapidly as it becomes more 
acute. For. this reason tho aiu^es of eveiy triangle should be as 
T<i{galar as possible ; none should be loss than 80®, and each should 
appToximn^ as nearly as may be to 60°. With angles ranging 
from 26® to 155®, the rate of error is always leas than 1 per 1^0, 
which may be token as the error'of good ordinary €hahaitng» If only 
twoyangloa be measured apd the $ird colonlateq fi! 0 |Q(i.,ihe difibrehiMf 
between the two which have olwerved and'I80®t the limiting 
errorinthethiV«iU,biiT^nsteadof 80 " , 

In one or pkOre iiolygons built up iVoni seVor4 Crisngles (Hg* 6); 
if the interior angles At Ap B, C, 1>, K G, Hi, L L, M, 
and € 1^ added together, and the differenoe bei^ii the sum of 
these angles and 1(340®. be diviidod over jail tha inglejs, the form 
of the polygon will be fished. Ah ei^H nf tha<4nteriqr angles of 
the polygon is made up of two dt nKjve^ n^<isi;ihese imist, be 
made to agree with the interior A&flles, but ;bS in 

proportion to the anglej, — vi-*- 

correction, Thus.dhe 
will be fixed. ^ tho i 
Q fi D, Ac.| the apices^ 
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fitted, lut i$ one of taott of the triengW 
whM townroe the outeide or the tK>lvttpii. The polygon 

*«, 5t <>» /» Iff ^ iwr«r ho treated In the eame way, 

except tsat the correction U made prev^ouely in the exterior 
angles, the Interloif anglhs being dedaeed llrom the corrected 



exterior ones. In the hgurea nhieh go to make up the exterior 
aiiglfs oi this ix>]ygou, the tiiaugles A B 6, H 0 0 D c, I) K c, 

K F (I, F G e, G ft e, H I /. IJ /, J K p, K L 7i. L M i, M K j, 
li Ojf O A a, are known and hxcd, as are the angleM ti A b, b V t, 
c K (Ij ii F e, /» 11 /; / J y, ^ K A, A L ?, « M j 0 a ; ami the 
whole of the curreotion must be divided bctwc«'U tiie remaining 
angles of the triaii^Us of which the angles a A b C e, Ao.« 
form part. Should the lesnlt of tliesC correetions be to distort 
the triangles a A b^ h C c, Ac-* iiwtcnally la one direction, it is 
desirable to ocfroot the second polygon a to j in the eamo manner 
as the fiKurc A to 0, and then to rcdistiibuto tin* corrections 
backwata.s. If the angles have been catvlully observed, no 
iiiatei ial distoi Uqu should he possible. When the extenor angles 
of the second ])olygon httV(^ been fixed, the interior angles are 
coritctud from the oxtciioi ones in themaimei already do.seulK;d 
lor tlie outer jiolygon Alteiiidtely, the outer polygon m»y^ 
trcatoilas a traverse, and foiroctod by Bowditeh’s inethofi. The 
subsoipieiit procedure may ho as befoie, or the following precept 
may be adopted : In any closed polygon, coiniHiscd of tiiauglch, 
the continued product of the log 
sines of the riglit-hand angles is G 

equal to the continuous ]>roaiict of 
the log sines of the left-hand ai^los. 

When all the angles have been fixed, 
the remaining sides may be calcu- 
lated from t£e side A B, or other 
known base! and should bo invariable 
whether the calculations 1>e made to 
the right or left, or through any 
other sot of triangles. 

As the accuracy of the figur<t is 
dependent on the accuracy of the 
^ fi— base, the latter must be 
Base line. measured, if 

possible, on a flat and unbroken 
country. A hose lino may be 
measured with raifi<^ty mid fldr ac- 
oucaoy along the rails of a straight 
portion of railway, and oxperienee 

C es that it is better to use a short 
linoi oaitdFUlly measured, than 
to emffioy a longtt one which has to 
pass over brqkon'eouiitiry, and which 
may not be laid ouli with the same 
care, the base Utt* may be extended 
in the ddreethm M&oifod by tri* 

an^atiou in l9i?P^er Vhowb in Fig. 9. wher^ A B Is the 
inaiettmdimd# ftSeYxtmidedJbasft line. A system of comnw- 
small Mmea is flseftd to swrvevingi as alMing fixed 
poinksMtoeii^^ bases ftomwhieh chain msasuremenm may 
beoaittsdlni^.odbvei^ ; and should tha^nor in the 



base line measuremeiit be 1 m is not diSoult to 

measure to 1 in eO,DOO*^the survey Will awLheu^hin p«s 
missible limit of error. The selectmu of potote, alitoya )abprieui^ 
on account of the difiSculty of dsierminingJftoin one or static^ 

whether or no it ia uossible for all the other stations requiM for 
the iriaugulation to bo seen, is a matter of stiph importance that 
it should be done by the chief surveyor. Hie observation of the 
angles, as has already been pointed oub may bo reduced to a matter 
of routine. Sur\ey points should, where possible, be marked in a 
permanent xnaimei forfutum loference. 

The hlMi of the triangles to be t-mployed must depend on the 
scale and on plotting, the length measured with Gie chain not 
exceeding that which can be detected in plotting. With a scale 
uf tkVt it has already bMU show'n that 2} feet is the amaUcst 
dimenbiou which can bo plotted^ and as the probable chainoge 
eiror is 1 \^r lOhO, the length to be chained within any tnan^e 
should not oxc»‘ed 2600 feet With a scale of the length to 
be chained might bo iucreosed to 10,000 foot without detectable 
error in plotting. 

In order that the angles recorded may be obsen'ed wntli the 
greatest occuraev, it is necessary that a method of rc))etitlon or ^ 
leiieration should be oi^loye<i. With the tipper plate 
and the theudolite clamp^ -it seio, direct the telescope 2J**2 p** 
to the first object to be sighted, clamp the lower plate, 
and bisect the object by means of the lowei tangent 
screw; read all the vcniurs. unclam]) the upiH.i plate, and bisect 
the right- liaud signal. The rctfiling of the verniers w'lU give the 
dcjti red angle. Next un clam u the lower plate and bisect the fiist 
object, unclainp iho upi>er plate an<1 diiect the tolosco^io to the 
nght-hauil station, bisect the signal, and again load the verniers, 
whicii bhould lecord twice the first angle. The operation shouVl 
he rejiCAted at least once round the circle. Then the telescope 
must be transited, and tlie whole o])oralion gone over again. 
This system of lepetition (invented by Borda) itduw^s the error 
of loading and bisection to some exUnt ; it is, however, Isbonous 
and tediou-s. Keitezaiion, which, if earned to itn iullcst extent, 

18 both hil>orioiis and tedious, consusta in clanii»mg the upper 
jdalo at /tr<» oi th< A vernier, an cc ting the tclehcope at a selected 
signal, bisecting it, leading all the vuiiiiis, unelamping tlie 
upjHT bisecting each of the bignals m suocestuon, and re- 

turning to the Kelectca bignal, the angles lecoidcd by each vernier 
Itoing read m each case. Second, if therej||p two or four Vetiiicrs 
make the A voinisi rcfuU^O^ if thiee \ ciiam make it uad 120\ 
an»l re]M‘at the operntion ; similaily with the A vonucr ut ISO" 
and 270 when tlie iiHtiumtut has two or four M'jtiieis, or at 
240* when it has thite. Koxt the teb scope must bo liansited, 
and the whole pnMC.S8 repeated. 'Ihib sj^-rem n.ay he iuilhcr 
claboiatod by bringing each of tin verniers to zcio successively. 
Kxcept in extreino cases, ^Jiese nu-tlunls loi Die purposes ol a 
miuoi tihingulatioii afe uinicciassaiy, and it is .sufiioicnt Djai two 
leothngs of each object should bo rccoidcd, one being taken ‘Mace 
right,” that is to say with tho vcihcal liicle to the light of the 
obscrvei, and one ‘‘face lelt,” witli the wilicul ciiclo lo the left 
ol thcobscivpi. It IS well to tuin the instrunicoit to the right 
foi one sot of readings, and to tho leitfor the otli«ir. 

Tbc I lam TabU , — This instrument in itb simple form conaiets 
of a bo.ird about 1 foot 6 inches or 2 feet sqiime, supported on a 
light tnptd stand, on which it can resolve in a boiitoiital plane, a 
central screw being piovidcd to clamji it m any desired position. 
The paper on which the survey is to ho dxawn is laid on the 
top of Die table and held in ])ueition by eight clainpa. The 
adjuncts to tho plane table arc : a sighting rule, made in the foim 
of a iftai-allcl uilei ; a plumb line attached to a long clip, which can 
bo passed over the ed^ of Dio boaid ; a compass, generally of tlua 
box form ; and a level. To oso tho instrument, set it up wiDl th$ 
tabic horizontal, and bring the jduiiib line ovei the starting point 
of the survey ; direct the sightiitg rule along tho line of survey, 
bogiuning over the plumb line measure the lino with the chaiii, 
diaw It in, and with a scale mark oft its length ; next, direct the 
rule to any prommoui objects, and diuw ray.s to them, marking 
o4t*h in succession. Before leaving the first station, place the 
compass on the {taper, direct the needle to magnetic north, ana 
dmv a pencil Hue carefully lotind the compass box, indicaDng at 
the same time tho northern direcDon. The table is now moved 
and eet m over tho second station. With tho cunii>ass Dio table la 
brought into the same direction as at the previous steDon, and 
the plumb lino moved to tho ond of tho survey line is brou^t 
over the station, and Dio sighDi^ rule is laid saongsido Dm litie 
drawn on the itaper from staDon to etation, and should, when 
vightod through, bisect the last staDon ; if it does not do so, the 
magnetic needle must have deviated from its Ytorition or the line 
drawn round it must be inaccurate. A new line is now laid oul 
and moosored with the chain and on the Kiaper, and rays m 
again dreivn to the principal objects and numbered us befo^' the 
intomjeetion of the rayt giving Dm position of eaoli *objeeA 
; Three jniwibom three separate stamk should be drawn to each 
i object to wder to ensure accurate work. In this way the surrey 
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of a plot pf noimd, a travcrso, or 4. trian^ilation may be dratrn on 
the plane tame. If to the instrument aes(;nbcd above be orlded 
an arrangement for levelling tHo table and a alow'inotion screw 

e 



Fig. to. 

for turning it on its vertical axis, while for Iho siinydo sighting 
rule ail alidade provided with a tclcscojio fitted with subtensi* 
hairs for iiieasuriug disTaucea by the iiilcroeptioii of units on a 
staff, he Kiihstitutcd, tho use of the chain becoTnos niinrct ssary ; 
the staff may be held at any point the position of wliich jt i'* 
desired to record, and the point at wliich it is held o*»n he [dotted 
directly on the sheet, and checked by a accontl and thiitl observa- 
tion from other stations, and by rays drawn through it. With 
these afljuncts and under suilablo oomlitions of climate, the plane 
table becomes an instrument, of [ircoision, and extensive survey*? 
can bo carried out wit|||^t alone (Fig. 10). To the telescope of 


^'9 which supports the lower side of the plate P P. 

Tliis receives the ends of tlie screws S S by which the instrument 
is levelled, its annular portion being larger than the collar in 0 0, 
so that, until clRxn[)cd by the screwed plate 
* above it, tlio wdiole of the ittstruTOfni oxoopt 

th^ legs can he moved horwontally in any direc- 
tion to the extent of about ^ inch. Thismatcii- 
ally facilitates centring over a point The Upper 
plate P P is bored cepirally to receive a paral- 
lel or conical pillar which supports the lower 
circle of the theodolite or the arm^of the level 
which carries the telescope. In the theodolite 
the edge of the plate r r is bevelled and divided 
into 360 or 400 degrees, and to half degrees, or 
to 20 minutes or 10 Tiiinut«?s, according to the 
size of the instniment. A collar is provided, 
which when tight ened on the vertical axis, other- 
wise free to move, holds it rigidly in [xisition 
wdth iTspcct to the plate PP. To thia collar 
ia attached a slow-motion screw, working against 
a reaction spring, by which the plate rr can 
he rotated through a small arc. The up|icr 
plate carrying two, three, or four verniers vv 
is attached to a vertical coned pillar [)assing 
through the centre of the larger pillar and 
rotating in it ; this plato^ean be clamped to the 
lower plate by means fif the screw C, and can 
be rotated w ith re.s]iect to it by the slow-motion 
screw d. ()u the upper plate are placed two 



fig It 

tho alidade is attached a graduated circle for reading vertical 
angle.*:* (Fig, 11), the iiso of which is necessary for r,^ducing tho 
d [.stance measured to the horizontal, and which enables the [joints 
observed to bo levelled. Good millboard is [jroferablo'to pa[>er for 
plotting, and should bo palo drab, ^en, or polo slate colour, 
rather than white. Tho preliminary survey ot the St Gothard 
railway was made with tho pfaiic table, and very cxten.sivc 
surveys have been made in America with 
this instrument alone ; it must be remem- 
berwl, however, that there is no record of 
the survey except that contained in the 
sheets of paper tTieinselve.s. 

The ThcodvHte. — This, the most perfect 
portable inatriimont for measuring angles 
in azimuth and altitude, is made ui three 
forma— the Y pattern, the Everest, and the 
transit. Certain l>art8 are common td all 
the forms in use and to the level. The 
y .p stand is generally made circular in scc- 

^'9 tion (Fig. 12), each of tho three legs being 

shod at the lower extreniity wiiH steeE 
Their upper ends are hinged to a flat plate provided with a screw'Cd 
collar of large diameter (Fig. 13). 'l^o hinge bolts should not bo 
less in length than the width of one leg. The tripods are sometimes 



made like those of a camera ; J^ut thotfgh lighter for eqi 
than those of circular sectiw, they are inconvenient 
matter of im[xn‘tance to tho surveyor. To the legs is sci 


.stiffness 

\ * 

plate 
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soaaU levelling bubbles, and two standards t t arc attached to 
the upper side oif the plate for supporting the trunnions of 
• the taiesoDpe The hearings fur I'eoelv^ these trunnions 
are tlw V on one side is fjxed, while the other 

U cut through and can bo narrowed or made wider, thus 

liltloi; ur toworing thv truuuioa bj luoauo or two capotuu- 

heaxiUd screws. To the telescope Die vertical circle for reading 
angles in altitude is tixc<l, and rotates wit)i it; both can be 
damned to the standard, aud motion can . be given by a suitable 
double-ended motion screw. The verniers are attached to arms 
u u bearing oh an oulargenient of one irunnion of the telescope, 
one arm projeoting downwards and embracing a piojoeUou on the 
standard t To the same frame is attached a bubble, which should 
be jiarallel with the (^enti*e line of the verniers. The diagonal 
telescope n h is }>r<jvided with cross hairs, and is used for the 
final centring of the instrument over an object. The use of 
aluminium in the constnudion of the instrument for all parts not 
liable to much wear is to be commended, since by the omploymeiit 
of that metal the weight wliich the surveyor has to cany is 
greatly reduced. A ftvc-iuch instrument made eutirnly of brass 
or gun-metal will weigh 28 Ib, wliilc a similar^ inatniinuiit in tbo 
construction of which aluminium is used will gpeigh only 17 lb. 
The Y tlieodoUte dilh-rs I'roin tlie, transit in that the supports fa% 
the telescope ere low, that, the telescope rests in a cradle the 
tninnions of which rest on tlie supports, aud that a .segment of a 
circle attached to the cradle i-cplaccs the vortical cii-clc. 'When it j 
is desired to read a limrtn the 
reverse direction the telcrodlie 
is lifted out of tlie cradle, 
turned end for end, and re- 
placed in the Y hearings of 
the cradle again. In the 
Evci’est theodolite the sup- 
ports arc low and the tele- 
scope cannot be tmu-sited. 

Tbo instrument is similar to 
that described above, except 
that the vertical circle is not 
continuous, but is Ibriucd of 
two arcs. 

Ziciv/. — To the upper 
side of the parallel plates tlio 
level is simiiar in const ruction 
to the theo<lolite. Mo pro- 
vision is made for centring ^ 

over a point* The upper plate is bored through the centre » 
and carries a coiiio.il pillar, which rotate.s fieoly in it and 
supports a horizontal plate, to the extreme ends of which arc | 
attached, by means of capstan scrcAvs or otherwibc, two vertical I 
aup[»orts, on which the telescopi*., whiidi is eon.structed to bo 
licr[>ojjdicular to the vertical axis of the instrument, lUsts and 
rotates with it. Tiie level bubble (Fig. 14), by which tlio iiistru- 
moiit is brought into a position at nght angles to the axis of the j 
earth, is generally placed on tlie top of the leleHcopc. In the best 
telescoiMJH, whether for theodolite or level, the diaphragm ou 
which the imago is formed is made of glass, and the ctos.s hairs 
are engraved thereon, lii the level the cye-pieco and objoct-glass 
are iutercliangeable, .to facilitate adjustment for uollimation. * 

(r, E. M.) 



IL GEOdBAPHioiL Surveying. 

Tho introduction by mechanical mea^a of superior 
graduation in instruments of tlie, smaller class has lately 
placed it within the reach of suiweyor.s to effect 
Bm$§ equally good results more rapidly in these days, * 
and with hws Expenditure on equipment and on 
the staff necessary for transport in the field, than 
was fortnerly considered necessary. The 12-inch theo- 
dolite of the present day, yntJA micrometer adjustments to 
assist in the reading of minute, subdivisions of angular 
graduation, is fouifd to be . equal to the old 24.-inch or even 
to the 36-inch instruments (rf thirty; years ago. New 
methods have been adop^ for the i^surement of bases 
which promise largely to supersede- the laborious process 
^ measurement by the alligniiieut of “ oompeijsation 
bars, although they' cannot at present be said to 
entirely independent of them. The J^erin apparattii, 
which consists of a 25 metres in len^ stretched 
along ^ a series of cradles or supports, is undoubtedly the 
sim^est means rpeas^uig a base which has yet' been 
devised ; and experiintehW have been carried out 


with it at the Pulkova ol^rvatoiy show it to be capabjb 
of producing most accurate results. |ldt there is still a 
measurable defect in the apparatus, owing to the liability 
of the wires to change in Ibngth Under variable conditions 

uf u;m{ierature. It is tlicrclorc isitill coiialteed ncccoaar)', 

where base measurements for geodetic })UriK)ses are to 
made with scientific exactness, •that tlie Jaderiii wires 
should 1)0 compared liofore and hfter use with a standard 
nieasuroniejit — and this standui'd is best attiiined by the 
use of the Brunner, or Colby, bars. There ia also a 
general com^ensus of opinion amongst experts that the 
ditxict process of measui-emcut need not be extended to 
such lengtlis as formerly, but that from the ends of a 
shorter line, the lengtli of which has betm exactly deter- 
mine^l, the base may be oxtend&l by a ])r<xiess of triangu- 
latiou. 

The elaborate proctisses of first-cla.ss or ’‘geodetic" 
triangulation have hitherto been lield to be essential for 
two distinct purposes. One m the purely object ot 
scientific object to l>e attained by an o.xact geodeitc 
determination of Ilje figure of the earth and of tneaguia^ 
ite dimensions. The other is the more practical 
issue which is g-aificd by a rigidly accurate series, or back- 
lK)nc, of fixed points on which to base all subsequent 
survey operatioijs ; and i? must be conceded in tlie.se 
])ractical days that it ia tlie latter rather than the fonuer 
aim which justifies the great cost and the time demanded 
by the process. Tn countries which are highly cultivated 
and parcelled out into jnore or less minute subdivisions for 
fiscal and political purposes— siudi countries as the great 
European slates, h^gypt, India, or Ceylon (wheie a single 
cocoa-nut tree may 1)C the subject of endless litigation), 
where the necessity for cada^jtral (or field) .surveys is 
paramount, and the i>olitical <iivisi()nyL>oiwcen rival smtes 
mu.st be demarcated jivitli minute aeSiracy — it i.s obvious 
that the ti-iangulation on which tlie wliole system of sur- 
veys dcjiHiiids must be itself as perfect as it can ].>e made, 
and the “ value " of jioiuts fixe<l thereby must be b<*yond 
dispute or discussion. Hero that class of triangulation 
which is termed “geodetic,” extended from a base which 
has l»een measured witli all the refinomont.s which iiKdern 
science can upj'Iy, is a }>aramount necessity. Expen.se and 
JalKjur art^ fully justified in its iitluinment, because the 
expense (and pos.sib]e danger) of dis[)Uto.s and litigation, 
arising from iuac*.curate bournlary definition both of spates 
aud estates, will in the end bo vastly greatci‘ than tlie 
initial outlay, N iiinerouH instances in recent history 

could be cited iu support of the stateuieut did space 
permit. 

It would, of course, bo liptler that tlic whole hubiUiblo 
world should he surveyed on the system which inculcates 
tlie strictest accuracy in survey method ; but 
this is impossible. There are vast sjmees in it graphical 
w'hich at present exliibit no prospect of rapid trtaagula* 
development In civilization, but which are never- 
theless of great impoiiance in the. future economy of 
nations, aud of which it is most desirable that wo should 
rapidly acquire such an accurate geographical knowledge 
as will cnaVde us to lay down poUtied boundaries, to 
project roads and railways, to formulate sound sdiemes of 
military strategy, and to attain such exact knowle<lge of 
special localities as will fiu-ther military ends. Such, 
surveys are called by various names — military sarvey.s, 
first surveys, geographitial survey.^, &e. ; but, inasmuch as 
they are all undertaken with the same end in view, 
the acquisition of a sound topographical map ou various 
scales,, and as that end serves civil purposes quite as 
much as military, it seems appropriate to adhere to the 
latter' t^m and to designate thm geographicat surroys 
'billy. ' ^ " 
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It wiitdn UiU region of geographical survoyipig that 
the greatest advance haA l)Gen made in recent years. 

Tflfe gonBruing * principles ot gwgraphical surveys we 

rapidity and economy. Accurifey is of course a ivcognizod 
necessityi but the term must admit of a certain 

* elasticity in geographical work which is quiti 
inadmissible ift geodetic or cadastral functions. 

faw*- It is obviously foolish to expend as much monoy^ 
elaboration of topograj/hy in the vast 
silent sjind wastes which border the Nile valley, 
for instance (albeit those deserts may be full of topo- 
graphical detail), as in the valley itself — the great centre 
of Kgypluin cultivation, the great military high'n’ay of 
noi thorn Afiica. On the other hand, the most c^ireful 
accuracy attainable in thlTart of topographical delineation 
is requisite in illustrating the nature of a district which 
immodutely surrounds what may provo hereafter te Ije an 
important militai'y iiosition. And thi', again, implies a 
class of technical accnnicy which is quite apart from the 
rigid attention to detail of a cadastral survey, ami 
demands a much higher intelligence to com])asfl. 

1 'ho techni('al principles of procedure are, however, the 
same in geographical as in other surveys. A geographical 
survey must equally start from a luiso and Iw 
®’*PP'^*‘***^ triauj^ation, or at least by some 
process analogous to triangulation, which ^viU 
furnish the necessary skeleton on which to the 

topography so as to ensure a complete and homogeneous 
map. 

This base may be found in a variety of ways. If 
geodetic tiiangulation exists in the oouiitiy, that triangu- 
The lMM0 should of course iucludo a uido evteut of 

secondary determiiui Lions, the fixing of peaks 
and jKiints in the landscape far away to either liank, 
which will cither ^ve the data, fou fartlicr extension of 
goograpliical triangulation, or which may oven serve the 
purposes of the map-maker without any such extension at 
all. In tliis manner the Indus valley seiies of the great 
triangulation of India has fiiniihhed the luisis fop Purveys 
across Afghanistan and Baluchistan to tlie Oxiis and 
Persia, 

Should, however, no such j>reli2ninary determinations 
of the valno of one or two starting-points }>o available, 
and it Iwcomea necessary to measure a base and to woik 
af) initio^ (hero can be little hesitation in adopting tho 
Jjvlerin ndre apparatus for tho purpose. It is cheap (cost 
about iJnO), and far more acemrate than tho process of 
nieasuriug either by any known “subtense” system (in 
which the distance is cbmputed from the angle subtended 
by a Uir of given length) or J)y measurement with a steel 
chain. This latter method may, however, bo^opted 
with great success so long as the base can be ibVelleil, 
repeated measurements obtained, and the chain be com- 
pared with a standard steel tape before and after use. 

The initial data on which to start a comprehensive scheino of 
triangulation for a geographical survey are — (J) Latitudo ; (2)longl- 
taiiiat azimuth ; and (4) altitude, and this data 

should, if possible, be obtained jwH jaassit with the 
* measurement of the base. 

A 6-ineh transit theodolite, fitted with a microracier m-piece 
and extra vw Ileal wires, is the instrument par excellent wc work 
of this nature ; and it posse.Wfes the advantages of portability and 
comparative cheapness. 

The method of using it for the purposes of determining vsltiei^ 
for (1) and (fi), for ascertaining tho latitude of one end of the 
K base and the asimuth^of the other end Ihim it, are 

Multan explained in Major Talboi*li paper on “ Military 
the Field ’* (J. Maekay and Co., Chatham, 

* 1889), Which is not a .theorctioal treatise, bat a prao- 

tioal illustration of methods employed successfully in tlie goo- 
graphu'al sun^ey of a very large area of the Indian transfrpntier 
districts. Recapitulation here wcmld too ^tteh hna(G||E[. 

But it should .he noted that these obeervationa ore iu>t w 


an initial charaeier. Th^ Aopld H^opiuitantty .reneatid as the 
survey and under <wrtein oinumatenpea (reform to siilv 

^hoy w^ttirp daily ; 

T^e problems ^nected with the detemfuhMoh of ( 2 ) longi- 
tnde have of lateyesn^ Oeonpi^ nmOh of the attention of scien- 
tific efirveyors.- system of abso)titadetei»Fdna 4 on 
is accurate enough for combination with triangnla- 
iion, as aitosding a cheek on the aceuraoy' of the latter, abd 
tho spaces ln^e*world aeitiss whieh geographical surveying hss 
y<‘t to be carried ale rapidly becoming too restated to admit 
of any liability to so great as i» invariably involvini in 
such determinations. • It is absohtto v(dues derived 

from the observation of lunar distsj^a, or ooeultatioin^, have 
often proved to be 91 tho highest Wslue; but there mmaifls 
a degree of nne^ruinty (possibly due to thiy want of ejfac6 know- 
leilge of the moon's ^iosiuon at any iuswi Qf time), oven vheq • 
4ibservations have l)efii taken with ul thO aaVanrSgeS of the most 
elalwrate arran^ments and the ndtost apkmUfio manlfmla^oib 
which renders the rongh^tform of tiiangalation biote trustworthy 
for ascertaining ditrerential longitude than any comparison t^etween 
.the absolute dotermmation of 8 ny two points^ Oonseque^tly, if an 
absolute detorm\tttibn is necessary it should be made ulth 
l|all possible cate, Imd the value obtained should bo carried througli 
I* he whole sc'hemc of triangulation. ^t rests with the smrvoyor to 
decide at what point of the gencial Purvey this value can best bo 
iiitrcKluccd, provided ho can estimatsi, the probable longitudinal 
value of his initial liaso within a few niinnt^ of the truth. A 
final correction in longitude is constant, land can easily bo applied. 
With n'fercncG to such absolute determinations of longitude. Major 
S. Grant’s “ Ihogram for determining tho parallaxes in declination 
and right asoctision of a heavenly bmly and ita anpUcaiion to tho 
prediction of occultatioiis ” UIJ/.S* Jowmeu^otd^no 1896) ivill 
atfoul the ol«crvcr valuable assibiance. ^ 

jlut tho recognized method of obtaining a Ipn^tudn vahn* nt 
recent geoginphical fields is by means of the tel^paph— a method 
so simple and so aoi^urato that it may bo applioa with — . 
advaiitagft »'ven to tho chei^King of long lin«ts of trian- 
gulntion. No effort should be spared to introduce 


telngiapbic longitude* \aluo into any scheme of geo-* 
grophiCiil survey. It invohes a clear line and an inslruoteil ob- 
fwrvcr at eaiheiid, but, giv<‘U the«io desiderata, tho inteidiaugt oi 
time signals auttirient lor an accuiate rceoid only requires a uiglit 
or two of elefiP wralher. But luasmuch as ligerous accuiaev m 
the ob-»nvaUc>ns for time is necessary, it wouW be well for* the 
Mnr>'eyor m tho Held to bo provided with a sidereal chronometer. 
Under all other onvumstances deniandiiig time observations (md 
they are an essential supploment to every qlass of astronoTiucal 
dotenmnation), an urtiinary Tue»n time watch is sulficiont. 

With reference to altitude dotormiuatioiis, there has lately br«n 
observable amongst sw veyors agrowiugdistnistof barometrio re.sults 
and a reaction in favour of dueot levelling, or of differ- 
entud results derived from direct obseivutiot. uith tho ^ ® ' 

theodolite (or clinomeler) rather than from comparison of those 
determined by aneroid or by pei meter. Ir is iinked impossible to 
eliminate tbo uncertainties due to the variablo atmospheric pressure 
lutioduced by “ w'cathcr*’ changes &om any baromoti-io rcooiH. A 
mercurial barometer advanlagecusly placed and <^i}?fully obsemd 
^at fixed dim nal intervals throughout a comparatively long 
may give faiily trust woi thy results if a constant evunpanson can 
l>e maintained throughout teat period with simitar records at sea- 
level, or at any fixed altitudcw^ Yet observations extending over 
sevcial months have been found to yield results which compare 
most unfavourably with those attailiixi during the process of tmn- 
gulation by contiunsd lines of .vertical (teservations from pojbat to 
point, even when the unoartainties of the correetion loip refiraction 
are iakcu into account. Errors introduced into verti<^ observa- 
tions by refmetion are readily asO^rtainablo and oomparatit$ly un- 
important in their effeot. Thote due to variablo atUipA^erlo 
conditions on barometrio records are still indefinite^ and aft likely 
to remain so. The result has been that the latter have been rele- 
gated to purely local conditions of survey, and that whenever 
nraoticable tho former fire combined with the general, proceed of 


^The conditione itaader which gcogniphical ^rveya can 
M carried out lu^ ^riety, Conditions 

are rare Jivhich ahckdutely* preclude .tfabypoAki^ 
bUity of ti alt‘ -'Wipfoct 'iiftUe 

iviodem of «clio%^<n<4'f8e taeoignltf^ 7*??^ 

work 49 » not 

far iBoUfl :b«qveiitfy Oib mtimimM 

o£M |io sorteyov wHS tti# . 

of 4 'poUfidtl lQl8«klh or (be wtttny ute 

It camtot be' too U^taeScOb tiut ^ 

gi»piiki4l 8timy» firo 1^^ nnlitM^ 
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Tm<M of ifetic^v^ po^iHe 

^101:0 :1^ 00^ liO» i^lok^^n, »or b^Ux^ely 

TiOBtil^ butvot unsottlod' advei^ b)* rtraxtgoM. ISSbo' 
geo^phieaf aurveyw to fit to all aiujli 

ccmdition^ and it inay-^appon that a ^iitizmotis,^com- 
{nr^ensive sofa^e of trianguktSo^ as a map ^is is im- 
pOssiblo! tJndor , suoh 'circumstanced : expedients 

must be adopted to ensure ttiat accnrticy of vimtion 
it^hich, cannot ti]^:tom^pber unaid^ 

Dnnng a Jong-<»ntinnpd"ni3ircKS.(Bxto thtengb a bnfl of 
country goniet:al^.kV<mraiile survey purpoMs— a condition 
I- . ' which fr6q[ttent]ly occurs-- whjpn foward piovement is a 
" ' noc^ty, audfltK'arurBge of 10 to 16 miles of daily 

progress >r onb offic^^ud an assistant can 

mewHU^^aiuily bose^ obtain ihc neceseaty astronomical determina- 
tions, tsnan^Iato from both ends so as to fix the asdmutli and 
distance from the base of points passed yesterday and thaso to be 
passed to-ipioiToWi project those fioinis on to the topographer’s 
plane-table to Ijo ready for the next de/s worH, and check each 
day’s record by latitsttdo ; whilst a seconcf assistant runs tbo topo-,^ 
ffi'apliy thronj^' the route, basing bis work om points bo fixed, on 
tlic acalo of ,2 dr 4 miles to the inch, according to the amount of 
detail. Oocasronally a liijR can bo reached in the oomso of the 
day’s march, or during^ jlay's halt; which will materially assist 
to consolidate and strengtnefi the series. 

It may, ’ hiOweyor, froriuentlv be impossible to maintain a con- 
BWtent series of tjriangulation for the contiTd ” (to use an Amcri- 
^ . C»n 03 Pi>i^iony of the topograi)hy, even when the 

/TMn^r of the land eurtace is favo\iTable. In 

MntMl Oireumstancea the metliod of observing aximuths 

to poluta jUtnaied approximately near to the probable 
route in advance, and of determining the exact position of* those 
points in latltnde as one by one they are pnsacd by the moving 
force, has been found to yield results which arc quite sufiiciently 
accAiratc to onsgre the final adjustigent of the entire route geography 
to any subsequent system of trianj^lation which , may be extended 
through the coiuitty traversed, without scHous discrepancies in 
comnilatlon. It' is, however, obvious that as accuracy depends 
greatly on the exact doterminatiou of alwolutc latitude values, 
this method is best adapted to a route running approximately 
pirallel to a moiridian, and is aV complete disauvautago in one 
niTuiing east and Where the conditions are favourable to 

its application, it has been adopted witii most satisfactory results ; 
as, lor mstance|:v;On'^jtho route between Sistan and Herat, where 
the initial data for the Russo- Afghan boundary delimitotion was 
secured hy this means, and more wccntly on tlio boundary surveys 
of western Abyssinia. 

When an active enemy is in tJie field, and t<»pographical opfin- 
tions are consequently restricted, it is usiiallv pissiblc to outaiii 
iioccfssary “contml” («.<?„ a low well -fixed points 
^®terrained by triangulation) for topography in advance 
gwgrapHjff# a position securely held. With a very little assist- 
ance firom the triangulator an experienced topographer will bo 
able to sketch a fiehl of action with far more certainty and ra]»idity 
than can bo attained by the ordinary so-called “military surveyor,” 
and ho may, in favourable circumstances, ooiiibino his work with 
that of the milttary balloCnist in such a way as to represent 
every feature of irajiortanco, even in a widely extended jiositiou 
hold , by liio enemy. The application of the camera iin<l of tele- 
photography to the evotoion of a map of the enemy’s i»oBifeion is 
well underB,tciiod ih Rrairoe {v&la Colonel Lanssodat’s treatise on 
“The Hi^ory of Topography ”), as it is in Russia, and w'e must in 
future expect. that alb am-antagea of an expert and professional 
map of the, whole theatre of a campaign will lie in the hands of 
the geilioral i^ho is best supplied mth professional experts to com- 
pass tiiem; Oeographioal surveying ana militaw surveying are e<m- 
veAble terms, and ft iBimpoptant to note that noth equally require 
the Mrvim of a hMly trained staff of professional topo^^apnera. , 
Twenty4vo'years mo, during the war between Russia and-Tiirkey, 
upwards of a hunoM pro&sipoal giK>gniphical surveyors wro 
pressed into tnilitwfservloe, Wdes the regular survey staff which 
& attached to ivety army corps. TnaJigiilation wm carried across 
* ■’ Lt Afferent s«i 1 es 4 ' ©very p(W8 and eveiynotabk 
i»B a^d ThtWttWin* ^ 
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^^pe .^Av©riie%t are ai^hed* CrQsa.xrir©s are Byed in #© 
^ane, of the limera, wliM- is,aj8tf fittiSl with a inf^tlo 

n.!^k and isaaUdui'.ptaead tto 

scale, andthe fetereection of the cwjspt.wiW afo.liU pjhstogtapb^^^^: 
on the plate containing tlie vW. A panoz^k gi^up of view©. ' 
(slightly ovcrlapijing each Other) is taken at wch station, and th© . 
a^igular distance between each is zpeasuredon tK© iibrispntardrric. ' 

. The process of constructing' tne hon^ntal projection from. thesO 
perSwsetive views involves plotting tik sholntpn triangoJation, .as. ^ 
^obtained from the primary trxangnhktlon^ uith the . tt^ciito " 
(which nreoedes the ])hoto-topogra}ducai survey), or fwwn tb© hori^ 
zontal plate of tlte camera. With severitl stations so plotted; the . 
view from each of th^ of a certain poition of the countiy in'sy be 
projected on th© plane of the map, and salient points -seen ih 
perspective may bo fixed by intersection. . , • 

The field work of a photo-topo^phio pwi:y consists primarily 
in execution of a tnanguletioh by the usual method© which would 
bo adapted to any ordinary topo^phicol survey. T0 this is 
added a secondary triangiifation, which is executed pefri^j^as^ 
with the photrtgrai)hy for the purpopof fixing tho-position of the 
camera stations. From such stations' albno' the topogmphieaii 
details are finally sccur^ with the aid of the pliotqgraplie, Qimi: 
care is necessary, in the selection of stations tluk. wjuf bels^tebte 
both for the extension of . triangulation and the purpose© of closely 
overlooking tepographical deUils. In onier to obtain, means fdr 
correctly ori^iting the photogniUhic views when ptbttiiig/th© 
map from them, it is UKual, whilst making the &'pdflfiit^ to 
observe two or three points in cack'Vicw with the altarimnth 
attached to the camera, in order to ascertain tlio horizontal, and 
vortical anglas between them. It is also advisable to kc»ep Ati 
outline skoteh of the landscapcAfor tho purpose, of recording natees , 
of roads, buildings, Ac. 

The process of projecting the map from the photographs involves 
the UHC of two drawing-boaids, on one of which the graphical 
determination of the points is made, and on tlie other the ueteih 
of the final tox>og)’aphy arc drawn. The principal trigonomotjacal 
points arc plotted on both these boards by their co-ordinates, 
and the camera stations either by their co-ordinate values or by 
intersection. Intermediate poiqte, selected rus apTwaring- on two 
or more negatives, are then projected by iritersocuon. The hcri- 
ispntal projection of a panorama cwisisting of any given nnml>er of 
plntes is a regular goomeiri(ial figure of as many sides as thera aro 
plates, enclosing an inscribed circle whose rodiuB is the focal lengUi 
of the camera. Havfng^orrectly plotted the position of one plate, 
or view, with rvferenco to the projected^ camera station by means 
of the angle observed to some known point within it, it is possit^e 
to jdot the position of the rest of the series, with reference to tho 
camera station and the orienting triangnlation .point, by tho 
angular dilleronces which arc dependent on the number of photo- 
graphs forming tho sirles of the geometrical figure, Ilavlug 
SGcur<‘d the coirect orientation of tho horizontal plan, diiuotion 
lines aro drawm from the 2>lottcd camera station to faiints jiholo- 
grafdied, and tho position of topographical features is fixed by 
intersection from tw’O or more camera stations. 

The ditlicnlty of fitting in to|)ographical detail firom photegrajths 
taken from several jwiints of view and m varying lights is very con- 
Ridcrable, and leails to a generalu ’iig 01 minor features winch W'onid 
be inaclmissiblo in the oi-diiiary pjane-tabling. Thus the ojnnion of 
Canadian experts apis'ars to bo that “a map made from photo*. 
CTaphs and constructed in tho office on a drawing-board, much on 
the a'lirio principle that a map is made on a plane-table boatd on 
riie "field, is less accurate and less satisfactory than the latter,”* 

On the other band, “considerable outlay is saved in jihoto survey- 
ing by drafting tho map in otfico, at the expense of only the 
iudiviaual draughtsman ; moreover, under advantageous condil ions 
of light, photo surveying field operations can be comlucted more 
ra 2 >idly than piano- Uhl© surveys,^* These conclusions accord with 
those arrivtxT at by surveyors iu India who have redcntly t#ifed 
this method of geographical surveying. In their omniqu the • 
camera may Ih> accepted os a useibr auxiliary to the idane-teble, 
espocrally in high altitudte ^here, pjdng to the yarytfig atmospheric 
oonditiofis, only limited opjfipTtaiuxiee arc available of obeying 
p^iks, snow-fields, and glaciers; but that fm- idl ordinal^. con- 
ditions of geographical topography it can never supersedes plane- 
table susjvey. As an adjunct to militaiy tppograplucAl .Equipment 
there (rsA be no d<mbt iDQut its value. 

. The- plane-table is the instomcn^ par acceU^tneer en^whfch. (he 
geOgmpnkel aurve^r mfiiit\ae||iend for the final mapping of' the 
phyAssl feaiutes -of the'ooimtiy under survey. It {$ ' ^ 

employed altuost exclusively by tnembors of the topb- 
granhioal staff ip/tiiidiSf; Alfierica, aizd iTranco, 
and it is nnlik^lj&t that the art of phote-tppograply?' wUl finally. . 
supeim© it in Cfanada« But Ifiie art of plane-te&ling Is . 

cosy art.; to ©oquire. To be ©ffeotiv© it . must tie a^^ted^ as. a ' 

^ Ft'd# Wilson'f^ Tftj^ifgra^k , Wiley and Bomi' New * 

•Tork. ; . ^ ; : . , . 
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)ifof«BioQ| aud H Is unToituMie tliat England offers no oppor* 

tuttlty for $uch profmiouol traiuiiig as ia to l»e gained in the vaat 
|)liiiuR and mountaina of A^ia or America. Tho mcthoda of adapt- 
ing the pbne-table goograpliical requirements differ with tlioao 
varjmg cluiiatic condiwoiis wliich^affoct its constiiictimi. In the 
uomparativoly dr^ climate of Asiatic Ifiissia or of the United States, 
where errors ariaing from tho unequal expansion of tho plane-table 
ix^Td are insignificanl , the j rhino- table is largely made use of as a 
triangulating instrument, ffiHl is fitted witli slow-iiioLioii acrewa 
and with other appliances for iiicmisiiig tlic certainty and the 
accuracy of obsorva Lions. Such an adaptation of the iilancditblo 
is found to be impossible in India, where the great alloriiutions 
of tcinjieratui’e, Jio less than of alriiosjrlioric bniiiidity, lend to 
vitiate the accuracy of the j»rojeetiona on the surface of the board 
hy the uueqmil effects of c*.\q)ansion in the material of which it is 
composed. Tho Indian planc-tablu is of Llio simplest possible 
construction, and it is never used in connexion with the stadia 
for ascertaining the distance.s oi ])oint.s mid featiinis of tho ground 
(os is the case in America) ; and in place of the complicated American 
alidade, with its telescope and vertical arc, a simple sight rule is 
used, ami a chiroinctor for the racaaurcinent- of vertical angles. 
The Indian plane table appro.xiiiiativs very closely in general coii- 
fitrnction to the ‘HJanuet’’ pattern of America, whiidi is specially 
constnicted for c.xploralory surveys. 

The scale on wiiicli geographical surveys arc conducted is neces- 
sarily small. It may be reckoned at from 1 : f>00000 to 1 : 125000, 

- or from 1 incli»8 miles to 1 inch -2 miles. Tho 
Scai9» ^ inch^l luilo^jscalo is the nonnal scale for rigomus 
to]K)graphy, and althoug'n it is impossible to fix a definite line 
beyond wuiioli googra}ihi<^al wales merge into lopogia]jliical (for 
inatance, the l-iiioli scale is classed as geographical in Amorio.a 
whenever tho continuous line contour sysUnii of ground i*cpresenla- 
tion gives place to hachuring), it is coiivoniojit to aasunn*. generally 
tliat gwogruidiical scalea of mapping arc smaller than the 1-iiich 
ficalo. 

On the smaller scales of 1 ; 500000 or 1 ; 250000 an exprieiiccd 
geographical surveyor will, in favourable country, coiu]»lctc an area 
of mapping lV<»m day to <lay which will practically cover 
Out-turn, falls within his range of vision ; and he 

will, in the course of fivi* nr six months of continuous travelling (caj)O' 
dally if provided with the ncocssary “control " in the shape of tri- 
angulated points at suitable intervals) cover an area <»f gei>graphical 
mapping illustrating all imporlant tojMigiviphieal features repi'esent- 
ablc ou the small scale of )ii.s survey, wKicli may be I'cckoued at 
tons of thousands of square miles. But inasniuch as everything 
depends upon )iis range of vision, and tho constant ocenrrcii(‘c 
of suitabh* fcaturcR from which to extend it, there is obviously no 
guiding rule by wliich to reckon his probable ont-tuni. 

The same uncertainty which exists about “ out- turn " manifestly 
exists about “co.'^t." Tho normal cost of tho 1-incIi rigorous 
tojiographical survey in India, when carried over dis- 
tricts wmich prcsciit an average of hills, ]»lains, and 
forests, may bo csiiniaterl os betwc<jn 25 and 30 rupees a snuave 
Uiilo. Tliia compares favourably with the rates whi(‘h obtain 
in America over disti*icts wJiicli probably present far more facilities 
foi* surveying than India does, but where cheap native labour is 
unknown. The geogi’aplucal srrvcyor is simply a toiiograpbnr 
employed on a smaller scale survey. His equipment ana staff are 
Bomewimt less, but, on tho other hand, liis travdliug expn.ses 
are greater. It is found that, on tho whole, a fair average for Iho 
cost of geographical work may be struck by apf)lying the square 
of the unit of scale os a factor to 1-inch survey rates j thus a 
quarter-inch scale survey [i,e., 4 miles to tho inch), should bo 
one-sixteeiith of the cost i)cr mile of the 1-inch survey over similar 
ground. A geographical rcoounaissaiioo ou the scale of 1 : 500000 
(8 miles = 1 inch) should be one-sixty-fourth of tJic square-mile 
cost of tho 1-incli survey, Ac. This is, indeed, a close approxima- 
tion to tho results obtained on the Indian trausfrontior, and would 
prolxibly be found to hold good for Iliitisli colonial possessions. 

In processes of map reproduction a recent invention by Mr. 
Mmb rmororn Vandyke (j.»atented in India) for tho reproduction of 
daetian'' of direct printing on zinc with- 

® * out the intervention of a negative promises to be of 
great value. A now section has already been formed in the Calcutta 
printing office, which has already turned out a considerable quantity 
of work in much less time and at a much lower cost than wonia 
lie Involved by any process of photo-zincograpJiy or lithogFaphy. 
A largo number of cadasti'al maps have been reproduced at about 
one-niutb of tho ordinary cadastral rate. 

For the rttpid reproduction of geographical maps in the field In 
order to meet the roquii'emcnts of a general conducting a campaign, 
or of a political officer on a boundary missioiir no better method 
has lately been evolved than that wnich is known as iho ferro- 
type process, by which blue prints can bo secured in a few hours 
from a drawing of the original on tracing-cloth. The sensitized 
and printing-frame are far mote portable than any photo- 
tgraphic aiquiratus. Sketches illustrative of a field of action 


IMy plftCod in the hands of the general commancling on the 
day following the action, if the weatlier conditions are favourable 
for their development. Tlic necessity for darkness whilst dealing 
with the sensitized material is a drawback, but it niay u^ally be 
arranged witli blanket's and waterproof sheets w^hen a tent is not 
available. 

Nothing is more imiwtant to the goograpliical surveyor than 
a well-tried and well-considered equipment. For this he must bo 
referred to the .Mathematical Instrument IhqMirtuient, Calcutta, 
where “mobilization” equipment is nitained, ready for issue for 
military puriioses, and is carefully mcked for iliulo or cajucl 
trii!i.sj)qrt. It is equally well suited to the civil or niilitaiy 
geographer, 

APTHoniTiKs. — Ci.AUKE. Geodesy, I,ondoii. — AVALnKU, 
“India's Contribution to Geodesy," Transact mts of the Jtoj/al 
SmMiy, vol. olxxxvi. 1895.-- Thiull1®u. Manual vf Hurw iJintj 
forluditi, Calcutta,*— G OK E. Jlttnd-hooh of Prnff'ssU/nai Instruct mis 
for the Topographical IS ranch Survey of India JkparimcnL Cab 
<*utbi. — T)'A. Jackson. Ayl to Survey l^actice, London, 1899, 
— \VooPTilf>Ki'lC. Ihiiis to Travellers (Plane-tabling section}.-- 
Okant. “Diagi-ain for Detenniiiing Parallaxes,” ito., 

Journal, June t80fi.*-PiEU(iE. “Economic Use of tlic rianc- 
Tiible,” vol. xcii. Part ii., J*ro<‘eedings InstitiUe Civil Emjuuers, 
— Bkidoks-Lkjb. Photographic Survey imjj 1899. London Society 
of Engine«ns.— LAT'ssEn.VT. Jtecherches sur hs inslriimr.nts les 
vidUmles ct h desdn (opogravhique, Paris, 1898. — \Vii.son. Topo- 
graphic SurecyCngj 1901. Wiley and Soflb, New Vork ; C’haimian 
and Hall, hondim,— Pi'ofessmial Pap^rlloyal Engineers (occasional 
pa]»or scries), vol. xiii. ]>apcr v. by Holdidi ; vol. xiv. papci ii. 
by Talbot ; vol. xxvi. pjqjer i. by MacDonnclL ^ K.E. Instiiutc, 
Cliatham. ^T. H. 

III. Nautical Surveying. 

The great majority of nautical surveys are carried out 
by ILM. survc'ying vessels under the ord(^rs of tin* H^dro- 
grajdior of the Adiutralty. Plans of liarliomvs and ancJior- 
ages are also received from n.!M, ships in comnds.sion ou 
foreign stations, but surveys of an extended untun* cuu 
liardly be executed except by a ship vSpc'einlly litti d a.nd 
carrying a trained staff of ollicers. The ijiti’oductiou of 
st^'am placed means at the disposjil of nautical survi-yors 
which largely modified the conditions under which they 
had to work in the earlier days of sailing vessels, and it 
has enabled the ship to Uj used in variems ways previously 
iui] practicable. The heavy tlraught of sbip.s in tiie present 
day, tho growing increase of ocean and coasting traflh! all 
over the world, coupled wdtli the desire to save disluuce 
by rounding points of land and other dangers as closely 
ns possible, demand surveys on larger scales and in greater 
detail than was formerly necessary; and to meet these 
nuHleru requiromonts re-surveys of many parts of the 
world are continually being calJed. for. Great Britain is, 
of all countries, most concerned in these matters, but the 
present expenditure for the puq)oso appears to be in- 
Ruiheieut to keep pace witli the demand, and it seems as 
if charts will get farther and farther behind the necessities 
of the case as years' go on. Nautical surveys vaiy much 
iu character accoi'ding to tho nature of the W'ork, its im- 
portance to navigation, and the time available. Tho 
elaborate methods and rigid ai^curacy of a triang^tion 
for geodetic purj)ose.s on shoi'O ai*c quite unnecessary, and 
uro not attempted; aetrononii'cal observation spots at 
intervals in an extended eurv^ pr^ent any serious 
accunmktion of errors eonsequeht*. uix)n a triangulation 
whish is usually carried put with instruments, of which 
an 8-iuch theodojlito is the largest sixe used, whilst 5^inch 
theodolites genercdly suffice^ And theVisextant is largely 
employed for the m^or inanguktionV ’ The scales upon 
which nauticarl survey^ are' plotted raUjge from | inch to 
2 or 3 inches to ,tho" sea-mile in coast surveys for the 
ordinary purposes of navigation^ according to the require* 
ments; for detailed surveys of harbpura pr anchorages a 
scale of from 6 to 12 inches is in 

speckl c^s scales as large, as 60 ine^. to tlie mile 
{ axe used. The general operations of a survey v411 be 
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JiescriW ID tlifi tollowmg pages, but space precludes the 
])odsibility qf entering into many of the details whicli are 
iKwessary iii practice, and for these tlie statidanl works pn 
the subject must be consulted. For the execution of 
inarinqi^survoys no abstruso mathematical trainirig is re- 
quired. Success depends chiefly upon the skill exercised 
by the officer in couunaud in economizing the time at 
his disposal, or his judgment in evading the diificulties 
caused by contrary winds, bjul weathtir, strong tides, 
an inliospi table population, and tbo natural features 
of the coast ; and upon the concentrateil aitentum 
given by liiinself and his assistants to a multitude of 
small details. 

The following are the princijjal instrumenta reijuircd for use iu 
llie held : Theodolite^ 5'inch, litted with huge telesco]^ of high 
power, with coloured shades to the eye-pioce for obsorv- 
iiig the suu for true bearings, i^extanty $-iiich ol>sor\ing, 
stand and ai’tihcial horizon. Uh'tmmtuterSy eight box, 
and two or il»reo pocket, arc usually supplied to surveying vessels. 
Soundimj SrHants, dilferiug from ordinaiy sextants in being 
lighter and handier. The arc is cut only to miuntes, j*eading to 
large angles of as mtich as 14()^ and (itled wdtK a tube of boll shape 
Ho !i3 to iududo a hirgo^cld in the telescope which is of high 
po\ver. Mcamidiuf cktiin !|i09 feet in length. Ten foot judc for 
oiiast-liiiing, is a light I'jole canying two oblong frames, 1 b inches by 
•Ji iiirhes, covci'imI with canvas painted white, witli abroad vertical 
bla«*k slripo in tho caiitro and fixed on the polo 10 feet a^wtrl. 
Statioii-pointcry an instrnmeiit in constant requisition either for 
^souiidiii;j, coast-lining, or toj>ogniphical ])lotting, which enables an 
^ fi}>>.ci*V(*rs position to'h«> fixed by taking two ahgh*s between llure 
obfMcti suitably situated. Tho movahlc legs being set to tlicUb- 
.sci’wd angles, and phuied on the plotting sheet, the chamfered edges 
of I he thii'O logs are bvoiiglit to pass Iho pr»iiit8 observed. 

Tlic centro of the instrument then indicates tfie observer's i>osit ion. 
/{rlins/oft!. for rcllo<'ting the rays of tho Min frorh distant stations to 
iiidicfito tlu'ir position^ are invaluable. The most couvenieut form 
i> lialion’s sun signal ; but an ordinary awing ininor, mounted to 
I urn lini'izonriilly, will answer tho purpose, the Hash being dirwted 
fr'»iu a holt; in I he oentif* of the mirror. JWirt /iih'void fiarotmiei', 
n quiretl foi- ttjpogruphioal jmrpoHCS. Pri^mntk Comjms, Potent 
Litu'i (talVrail and hariiooul, jAtcas Wire bounding Machine (largo 
and small hizo), and James's Submarine are also lequhed. 

For cliari-rooin nso are provided a graduated brass scale, steol 
str.iight-etlges, and beam eomjiasses of aiHTererjt lengths, rectangular 
vnleanile or ivory piftLractors of 6-inch and 12-iiioh leiigth, and 
Sfini-cinmlar brass protractom of 10-ineh rodius, a box of gotid 
matiuniiatical drawing inslrumeutH, leatl weights, drawing boar«is, 
and mounted )uii»er. 

Kvery survey musit have fixed objeets wln’ch art* first jdoited on 
tho sheet, and te«jhiuc;iUy known as “points.” A keen eve. is re- 
quired for natural marks of all kinds, but these must 
JnarKs ana 1 ,^ supiilemontcd ly w'hitew’asli marks, cairns, 

Deacons, ti-jpods, or buslms cov^jrod with white oainus or calico, 
and flags, wiiitc or black nccovdiiig to backgi'ouiul. On low coasts, 
ilagsiulls upwards of $0 feet high must sometimes be erected in 
order to get tho necessary range of vision, and tliercby avoid the 
evil of sniall triangles, in working through which errors accumulate 
so rapidly. A kvrliiig s{>ar 83 feat in length, securely stayed and 
carrying as a b>pm,a3t (with proper gnys) ft somewhat lighter spar, 
lengthened by a long bannboo, . will give tho mpured noight. A 
Jijced beacon can bo erected 4n shallow water, 2 to 8 fathoms in 
depth, by constructing a tripod of spars about 45 lVs«t long. TJin 
heads of two of them me lashed together, and the heels kej»t open 
at a fixed dintancMi by a plank about 27 feef long, naili^d on at 
about fj Wet above the heels' of the spam. , These are takeh out by 
three boats, and tfo .thirti tiipocl lashed in .position, on the 
boats, tho heel in the opposlte 'diroctfei to the other tw<i. The 
first two legs, weighted, arc let go together ; using tlie third leg as 
a prop, the tripoil is luiuledrfeto W^on and secured by guys, to 
anchors' and by additional slipped^ doWU; Ui6 legs. A 

vertical pole with h'ainl>oo can how bo add^ its weight^ heel 
Ivdng on tho ground and lashed to th^' Wk. On this a ilag 14 
feet square may bo lioistod. ' by 

filling up flush the, lieftda of two conn^tljd uf 

nailing a niece of thioluplapk at top andj 
TiaaBing through ‘ holes ciit' m the casks, 

jocting at least 20 feet b^pw and above them, is. 

toggl^ eetmreJIy hy iron’ pfcs above tho iroperrahd below uiaJidlver 
plank. To the upiWrt" i^arthf the Sj^iar S^ lashed a nttiiijKlo. 80 1o 
35 feet long, (jarryii]^ a bla^ flag 12 to 16 feet equare, whiidi will 
be viaibto from tlie sniii 10 milcs^in clear weather. Tho en^J^ 
a span of ^-incU ohhin aiu secured t^6upd,the,si>ar mKiye and bdidw 
Uie casks with a long link travening< uijou it, to which tjje ^Abl© 


la attached by a slip, the cud being carried up and lightly sto|q»ed 
to tlid Imtnboo hclow’^the flag. A' wire strop, kept ojHin by its own 
stilliicRs, is fitted to tbi^ casks for convcnicnco in slipf'ing and 
picking up. Tho bcm*on is mq^ored with chain and itqw half os 
ftj^ftlu as the depth of waf t*. Jlcacous ImVe boon moofod b}’ 
sounding lino in as great depth as 3000 fathoms with a weight of 
100 tb. : 

ITiere is nothing in a nautical survey which requires 
more attention than the fix ; a knowledge of the 
}»rinciplcs involved is essential in order to ^ 
holeot properly situated objects. The method 
of fixing by two angles between three fixed points is 
generally known as the “tu*o-circlo metlnxl,'' but there 
are really three circles involved. Tlic ‘‘station-pointer” 
is the instrument used for plotting fixes. Its construction 
rbqx'iida uj»on the fact that angles subtended Viy the chord 
of a segment of a circle measured from any point in its 
circumference arc equal. The lines joining three fixed 
points form tho chords of segments erf three circles, each 
of W'hich i>asse.s through the obseiYcr’s position and tw’o 
of tho fixed points. . The more rectangular tlu* angle at 
which thi? circles intersect each other, and the niore .sensi- 
tive tlicy are, the better will' be the fix; one condition is 
useless without the other. A circle is “ .sensitive ” when 
the angle betw^een the two objects resj>onds readily to any 
small movement of the observer towards or awuy from the 
centro of the circle ]>assing tlirough the observer’s petition 
and the objects. Tins is mast markedly the case w’hcn 
one object is veiT close to tho observer ami the other veiy 
i distant, but not so when hofJi objects are distunt. Speak- 
I ing generally, the sensibility of angle.s depends tqion the 
. relative distance of the two objects from the obs»*rv<>r, h.s 
• well as the alisolute distance of the nearer of the two.. 





In the accompanying diagiunl A, B, C are tlie (jbject.s, and 
X the observer. ,Fig. I shows circle passing througli 
0,,B, and Xr emitting the circle; A BX. at a good angle, 
'ai>d therefore /fixing X indepemkntly of the circle CAX, 
.wldehmless the other two. In 

^h0 two are very sensitive, but being 

tieariy tangential th^y igive ftp cut with eacli other. Tho 
tliird ^i!de cuts both at right angles ; it m, however, far 
less sensitive, and for that reason if the rjght and left 
^^hand objects are lK)th distant .the. fix must be bad. In 
j inch e case os this, because the. angle.-!; OXB, BXA ore 
I so sensiti>^ and the accurucy of the fix depends on 
I the precision widi Avhich tho angle CXA is measured, 

S.IX .-13 
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that angle should bo observed direct, together wdth one 
of the other angles composing it. Fig. 3 represents a 
case where the points uic badly disjxxsed, approaching the 

wndition knuwii as “uii life circle," pussing through 

the three points. All throe <*irclcs out one another at 
such a fine angle as to give a very poor fix. The centre 



of t)ie station-pointer could 1)0 moved considerably without 
iiiaterially art'ceting the coiiicideiu-o of the legs with the 
three j)oints. To avoid a bad fix the following rules 
are safe : — 

1. Never observe objects of which the central is the 
fuitlavd. unless it is 'e^T// distant relatively to tho otlvr 
two, in whieh ease the fix is admissible, but must be used 
with caution. 

‘J. Cdioosc olyect.s disposed as follows : (a) One out- 
side object distant and the other two near, the angle 
Itotween tho two near objects being not loss than 30“ or 
more than 110\ The amount of the angle botweon the 
middle and disbint object is immaterial. (6) The three 


the 

The 


angle between any 
obseiwor^s position 


obje<‘t.s nearly in a straiglit lino, iJ 
two la:‘ing not loss than 30“. (c) 
iH'ing inside tlie triangle fiwrncd by tho objects. 

A fix on the line of t\vo |KjiiJts in transit, with an angle 
to a third point, IxHiOines more sensitive as the distance 



between tho transit points increases . relatively to tlie dis* 
latico between tlie front transit point and tiie observer ; 
the more msirly the angle to the third point approaches a 
riglit angle, and tlie nearer it is situated to the ol)server, 
the better the fix. Tf the third prnnt is at a long di»- 
taiu;e, smaO errors eitlier of observation Of }»lotting affect 
the result largely. A good practical tost for a fix is 


aftbrded by noticing wlietlier a very slight movenieiit of 
the centre of the station-pointer will throw' one or more of 
the points away frcmi the log. [f it can lx* moved with* 
out appreciably disturbing tie coincidi nco of the leg and 
all three ])oints, tho fix is bad. ^ 

Tnicing-paper answ'ers exactly the same purixisc as the 
station-pointer. The angles are laid oflT 
from a centre representing the }K)sition, 
and the lines brought to pass through tlje 
points as before. This entoils more tiinc, 
and the angles are not so accurately 
measured with a small protractor. Never- 
theless this has often to be used, as when 
points are close together on a small scale 
the central })art of the station- y>oiiiier will 
often hide them and prevent the use of 
the instrument. Tlie use of tracing-piii>or 
permits any mimK'r of angles to different 
points to be laid down on it, wliidi under 
certain conditauis of fixing is .sometimes a 
great advantage. 

Although marine surveys are in reality foundcsl upon 
triangulation and measured Uise« ^f some <lcs<*rijffi(.*n, yet 
W'hcn plotted irregularly the .syston of triangles 
is not ahvays 'apparent. The twangulation 
riingi‘.s from tho rough triangle of a running survey to 
tlie carefully formed triangles of detailed surveys, '^flie < 
measured base for an extended survey is provisional only, 
tho scale resting ultimately mainly uinm the aslronomieal 
positions observed at its e.vlreuK^s, In tlie case of a ]>lau 
the lm.se is absolute. The main triangulation, of which 
the first triangle contains the measured base as its known 
side, establishes a .series of points knc»w'n as main stations, 
from whieh and to w’hieh angles are taken to fix other 
stations. A .sufficiency of socoudary stations and "marks 
(iUabl(*vS tho detail of the chart to be filled in between 
them. Tire points, embracing the area to be worked <»n, 
having been plotted, are tran.sferred to field boards, upon 
w'hicL the detail of the work in tho field is pIotU*d ; wlien 
conj])lete the work is trae(*d and re-transferred to tlie plot- 
ling-shect, whieh is then inked in as the finished eliart, 
and if of large extent it- is graduated on the gnonamic. 
projection on tho astronomical positions of tw^^ points 
situated near opfiosi to corners of the chart. 

TJie kind of base ordinarily used is one measured by 
chain on fiat ground, of to lA miles in length, between 
two points visible from one another, and so situated that 
a trianguhition can bo readily extended from them to em- 
brace other points in tlie survey, forming well-conditioned 
triangles. The error of the cliain is noted before leaving 
the shij), aujGl again on returning, by comparing its length 
with the .standard length of 1 00 foot marked on the .ship^s 
deck. The correction so found is apf>lie<l to obtain the 
final result. If by reason of water int€»rvcning between 
the base stations it is impossible to measure tho direct 
distance between them, it is permissible to deduce it by 
traversing. ^ 

Masthead AwjU Bane xU useful for small jJaiis of li.arboars, 
&c., wlien ciroumstanpea do hot permit of a l>ase being measui'ed 
ou shorn. Tho ship at aiiolior nearly midway between two base 
stations is tho most favoumblie condition for employing this 
method. Theodolite trading of the most head with its elevation 
by sextant obsoWed mmultaneously at each base station (the nivun 
of several obsev^atibnh lieihg eiiiploved) give tho neoessHTy data to 
calculate the dist$ihee between tlie base stations from the tw'o dis- 
tances itMulUug froni tUe^elevation of the masthead and the simiib 
taueous theodolite ^bngl^a bPtVeen tlie. masthead and the base 
stations. Tito height et the masthead may be temporarily in- 



diminished below alamt V from ritlier station, 

Base hy Soutid , — Tho inter\'al in seconds between the flasn and 
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report of a gun, carefully noted by counting the l)cats of a watch 
nr i>oeket chronomutw, niultijdied by the mte per ew'ond at wliit h 
iiound travels (oorivwted for tomperatiireX supplies a nienuM nf oli- 

talning a tase which is sometimes of great use when other niethcxls 
ai’C not available. Three miles is a suitable distaiK^e for such a 
base, and guns or small brass Cohovn mortal's are lired alteniately 
from either end, and riJi>eatod several times. The aiitlmietifal 
mean is not strictly correct, owing to tho retaliation of tJie srmnd 
against the wdiid exceeding the acceleration when travelling with 

2tt' ” 

it ; the fomiula used is therefore T == where T is the moan in- 
terval recpiircd, t. the interval observed one way, the interval the 
t«tlier W'ay. The method is hot a very uccunito one, but is sufli- 
cicntly so when the scale is finally dotermined by aatronoinicjtl 
observations, or for sketch surveys. The iru‘a.sQrement sliould be 
jicross the wind if possible, especially if guns cau only bo fired 
from ono end of the base, ^oiuid travels about 1090 feet per 
second at a temperature of S2* ?►,' and increases at the rate of I*!.*) 
loot for each degi’ce above that teiapcniture, decreasing in the Kamo 
]iropoi tioii for temperatures below 

h/ A mjle of Sftori AlMfnired Laitgih . — ^\u angle measured by 
sextant between two wcll-defincil markK at a carefullv meosurerl 
<list.irieo ajiart, jilaeod at right angles to the rc<juii*cd base, will 
give a Iwise for n small plan. 

Astronomical finite , — The diitcrence of latilnde between two 
stat ions visible from each otlier and nearly in the same meridian, 
combined with their true*1i)wirings, gives an excel hmt base for an 
cxtcrnlcd triangulation ; the diily drawback to it is the eilect of 
local attraction of masses of land in the vicinity on the jiomlulum, 
or ill oilier worfls, on the mercury in the artilicial horizon. The 
liusc stations .should be os far apart as iwssible, in order to minimize 
ihe- cllci't of liny error in the astronornicnl observations. The ob- 
• servation spots would not necessarily lie a<;turtlly at the bosSc 
stations, which would proliahly be situated on summits at some 
lilllc distance in Older to command distant views. In sindi cases 
Ciw*h ohservation .spot would be connected with its conc.spoiidiiig 
Iks.so stution hy a .snhsidiarv triangulaiion, a ehort l)a.so being mea- 
sured for the purpose. I'lie ship at anchor off the obaorvutioii 
.s|M»t Ircquftiitly affords a convenient menus of elfoelin^ the con- 
nexion )»y a masthead angle liaso and simultaneous angles. If 
possible, the observation sjiots should bo east or west of the moun- 
tain stations from wlii<*U tno tnie Imarings arc obsoi ved. 

If the, base stations A and 1> are so situated that by reason of 
distance or of high land intervening they arc invi.sible from ono 
another, hut botli visible finni bomo main station 0 bct\\-ccu them, 
when the maiu triangnhition i.s completed, the mtio of the sides 
AC, BO can bo determined. From this nitio and the observed 
angle ACD, the angles ABC, BAG can bo found. The true bearing 
of the lines AC or JBC being known, the true bearing of the basi^ 
stations A uml B ran be deduced. 

Rct^'iisinii of Bose . — A base of any de.scription is seldom long 
enough to ]ilot from directly, and in order to diminish erroiw of 
plotting, it is nee^Jssary to begin on the longest side jiossible so as 
to work iiiiranls. A short laiso measured on flat ground 'will give 
a better result than a longer one measured over inequalities, 
provided that the triangulation is carefully extended by rnean.s of 
judieioiLsly selected triangles, gi-cat care Wing taken to plumb 1 lie 
’cent re of e/u;li station. To facjilitate the extension of the base in 
as few triangles os jiossible, the base should be placed .so tliat there 
are two station.^, ono on each side of it, suntending angles at 
them of from 30'’ to 40“, and tho distances l>ctivccn which, ou being 
calculated in the trianftles of the quadrilateral so fonnod, will 
constitute the first extension of the base. Similarly, two other 
stations placed one on each side of the last two, will form another 
qu^i'i lateral, giving a yet longer side, and so on. 

The angles to be used in tho main triangulation scheme 
must be very carefully oliservcd and tlieodolite placed 
exactly over the centre of the station. Main 
angles are usually repeated several times l;>y 
resetting tlio vernier^at intei^’als equidistant 
along the arc, in order to eliminate instrumental 
errors well as errors of obaeryatiost;^ The selection of 
an object suitable for a zero i$ importiint. It should, if 
po.ssit)le, be another main;' station at some distance/ but 
not so far or so high as to be easily obs^a^ well definedji 
and likely to bo permanent. Anglia tQ;sqc6i)dJiry sthtilons 
and other marks need not be repeat!^' so mahy times as 
the more important ai^lea, bat it is well to check /all 
angles once at Hough sketches from all s^t^ons 

are of great assistcLnce In identifying objects from diffei^nt 
paints of view, the angles being entered against each Si 
the sketch. 


FulBt: — When the theodolite cannot for any i-casou be* 

pkci;d over the centre of a statioii, if the distance" bo measured, 
und tlvo tIit*oclolite reikdin^ of it bo not«-d^ tlio obeervt;cl uiiglcs lUay 

ho reduced to what tliey would be at tho Centre of the station. 
False stations have fytpiently to lie made in practieo ; a simple 
rtile to meet all Ciisos is of great assistance to avoid the {K>asibility 
of en*or in applying tlic correction with its proper sign. This 
may vciy easily lx» found as follows, •without having to bestow a 
momcni’.s Tliought beyond apjilying the rule, which is a matter of 
IK) small gain in time wlieii a largo number of angles have to bo 
eoi reeted. 

Rult, -Put down the theodolite reading which it is rcipiiml to 
eorieet (iiiLTcased if lu'cesaaiy bySfiO and from it subtract, tho 
theudolito reading of the eentiv of 
tlie station. Call this remainder Q. 0 

With B as a “course” and the mini- 
bei of feet from th« theodolite to 
the siaiutn as a “ di.stfiiice,” enter 
the traverse tabic and take out the 
gre/itcr inerr-menfc if 0 lies hetueen 
45" and or between *22;V' and 
316", and tho lesser iiicivnient for 
other angles. Tha acconqiiinying 
diagram \Fig. 4) will assist the 
memory. IbTer this increment to 
the “table oi subtended angles by 
various lengths at dilfercnt dis- 
tances” (using the distance of the Fig. A. 

object observed) and tin«l the oonv- 

sponding eorrwtion in arc, wbioh mark + or - aeeoiding a.s 0 is 
under or over Apply this correction to tlui otiservcd tlieo- 

dolite angle. A “table of subtended ai)glc.s” is unner-esisarv if tin* 
fomiiiUi 





(h-t^Xer (h'ltcUr 

Inert mtn t/ \ \/ne rt rmnl' 



X20 ^ hu:* ./«/' 


Angle ill bcconds -i: 


number of tect subtended 34 » , . . , 

distance ol object in »ea-milca 


Convrrgnicy of Mrridwiist. — The diUVrenec of tho reciprocal true 
bearings lictweeu two stations is called tho “ coiivcrgciicy. ” The 
formula lor calculating it is ; Conv. in miinitCB ~ dist. in .'^ea- 
niiles X .sin. Men-, bearing /. tan. mid. hit. AVhowever (rue licar- 
ings are used in triangulation, the (dfect of convorgency must bo 
considered and applied. Iii north latitudes tho southerJv bearing 
is the greater of tho two. and in .south latiUide.s Ihc northerly 
bearing. The MeivalwritTl btMiing Victwcen two stations is tlio 
mean of their rc« ijirocal true bearings. 

After a preliminary run over the ground to note suitable 
position.^ for main ami secondary stations on pnnninent 
headlands, i.dands, and sunimiU not too far back 
from tlie coa.st, and, if no former .su^^'ey" e.xi.st.s, /nr^cf 
to make at tlio .same time a remgh plot of thorn coast 
by coinpa.ss and jiatent Ing, a scheme must be 
formed for llic main triangulation with the object of 
euqlosing the w hole survey in as f»'\v> triangles as pos.si]i]e, 
regard iKung [laid to the limit of vision of each sUitiori 
due to lift height, to tho existing im-teorological condition.^, 
the limitations imposed by higher land intorvening, 
an<l to it.s acces.sibiliiy. The triangles decided upon .sboiibi 
bo well-conditioned, taking earn not to introduce an angle 
of less than 30* lo 35“*, which is only permissible w'bcn 
the tw’o longer side.s of sucli a. triangle are of nearly eijual 
length, and when in the calcuiaiiou that will follow one of 
these sides shall l>e derived from tho other arid not from 
the short side. In open country the selection of stations 
is conqiaratiyoly an oiwy matter, but in country dciiM'ly 
wooded the time occupied by a triangulation is mainly 
governed by the juiHcious selection of stations quickly 
reached, sufheieiitly elevated to command distant ^icws, 
and situated on sitininita caymble of being readily cleared 
of trees in tho I’oquiveil direction,, an all-round \uow being, 
of course, desirable but not alw^ays attainable. Tlie 
positioRB of- secondary stations will al.<<o geuenilly 
decided upon during the preliminary roconnais.sini?e. The 
object of these stations is to break up the large primary 
trianglfi^ into triangles of smaller size, dividing up the 
distances lietwpeon tho primary stations into vKuitable 
lengths ; they ore selected with a view to greater accessi- 
bility than the latter, and should therefore usually be near 
the tHXist and at ho great, elevation. T^pou shots from these 
will depend tJie position of the greater unmber of tho 



100 


S U K V E Y I N G 


[iNAVTICAl* 


i*.Ofiftt*lino marks, to I'jo or«v*i/'J aucI lixotl AS *U<> dviailcd 

Purvey of eateli Reaction of llie coa,st is taken in hand in rej^ular 
6vdor, The nature of the base t':» be u^^ed, and its jMwition 
in onicr to fulfil the conditions s[K:*oifie<.l undi'r the heatl of 
** Bases,*’ must be cou.sjd(Tt*d, thcj l«i.se when exU-ndcid f<^rn>- 
iu<j; a si<lo of one of the main trianj^lcs. It is immaterial at 
what part of the survej' tlie Inisu is sitiuiled, lyit if it is 
ncjir one end, a very satisfactory clu^ck on the accuracy of 
the triangulation is ohtiiincd by comparing the length of 
a side at. the other extreme of the survey, derived by 
calcuiati(»ri throii«di the whole system of triangles, with its 
length (lediu tMl trom a check Kasci measured in its vicinity. 
It is generally n saving of time to measure the base at 
some aTici»orage or harbour that requires a large scale 
plain The triangulatioii involved in extending the bascj 
r«> rf>nin’ct it with the main Irian gulaf ion schmne can thus 
be ut ilized for both purposes, amt wdiilst the triangulatiou 
is bring caleiilated and ]>lot.ted, the survey of the j)la.n caw 
hi proct‘(‘ilt3d with. True bearings are observed at both 
enils of the survey, and the results subsequently compared. 
Astronoiiiical observations for latitude are obtained «at ol> 
servatiou spots near the extremes of the survey and the 
iiieridiaii distance run between tliem, the observation spots 
being connected with the. primary trial igulation ; they are 
usually disiMwoil at intervals of from 100 to 150 miles, 
and thus errors due to a triangulation carried out with 
theodolites of moderate diameter do nob accumulate to 
any serious extent. If the survey is a very extended one, 
intermediate ol'servation spots afford a satisfactory cheftk, 
by comparing the positions as ealeulated in the triangula- 
tion w'itli those obtained by direct observation. 

(JnlvuhtUnif the Tr(anfjnlaiion » — ^Thc tii<mj;lcs as oWrved'hoing 
tjilmlatod, tile aiigW of irach triangle are eovrocUd to bring their 
sum to ex;ic'tly I80\ AVc must expe^jtto iind errorbin llm triunglus 
ofjumuch as ono minuU?, but under favouiable coinUtiona they 
may bo juMeh less. In diatrihuling Ibl^ errors wc must- consider 
the goneml skill of the ohserver, the size of his theodolite relatively 
to the others, and tho conditions under 3 ^'hi<;h his angles were 
observed ; failing any particular reason to assign a larger error to 
oiift angle than to another, the error must be divided equally, 
bearing in mind that an alteration in tho arnall angle will make 
more ditference in tho resulting position than in either of the other 
two, and as it approaches 30* (thcj^ limit of a receiving angle) it is 
well to chaiig«i it but vorv slightly in the obscnco of uny strong 
I’e.iRon to tho ooiitfary. Tho length of base Inuiig determined, tho 
sides of all the triangles involved are calculated by the oniinary 
niles of trlgoiioniotry. Starting IVom the truB bearing observed at 
om* end of the WJrvey, the bearing of the side of each trianglo that 
forms the immoiliato line of junction from one to tho other ia 
found by applying the angles necessary for the purpose in the 
respectivo triangles, not forg*3tt.ing to apply llie convergenuy he- 
tween eacih pair of stations when reversing the hftarings. The 
hearing of tiin final aide is then compared with the bearing ob- 
tained by direct observation at that end of the suiv'ey. Tho 
ditference is printdpally duo to accumulated enors in the’triangula- 
lion ; half of tho (litrerenco is then applied to tho bearing of each 
side. Convert these tini'e bearing into Mercatorial bcaringe by 
applying half the convergcncy between each ]wiir of sUiiions, 
Witli tlio lengths of tho connecting sides found from the measured 
base and their Mercuitoiial hearing, the Mercatorial bearing of 
one obKcrvaiiori spot from the other is found by middle latitude 
sailing. Taking tho observed astronomical po.sitiona of the 
observation s|K)ts and first reducing their true difforenco lon^- 
ludo to departuro, as measured on a sphoioid fi*dm the formula 
ft. in 1 mile long. ^ i r 

I)l.i,.=T. n. long. — then witli tlio d. Ut 

and dep, the Mercatorial true licaring and distance between the 
obs^vation si Kits is caloiiUted by middle latitude sailing, and 
oomparod with that by triangu lotion and measured ^^so. > To 
adjust any discrepancy, it is peosssary to oonsider ,thd brobahlb 
error of the ohservatibns for latitude ; and meridian mstanoo) 
within those limits tho astronomi<^V'p(^itioiis may. .safely ' bo 
ulteitd ill order to Iiarmonize the results ; it is nioro import^ to' 
bring the bearings into close agrpemcht than the . diStamee. 'Frond 
the amended astronomical posi turns the Mercatorial true bearings 
.Tiid ilistance between them are ro*ertlcnlated. The Jiffemiceliotwoen 
this Mercatorial bearing and that found from the tiiangulatiori 
and ineasiirefl h^ise must ho applied to tlic bearing of each side to 
get the filial corrected bnarin^^, and to the logarithm of eaeli .side 


»i- tho irmnguiaiuui ttd ulipiialh calciilatnl muM be.atlfletl or 

suhtmoted tho difteicnce hctwceri tlic Jogariiluas of the distance of 
the. amended jiositioiis of t he observation ssipoLs and the same di^ 

I tancp by tri.iugulation. 

CakiUittimj Jnff'ni}ruliaf>*' AstronoviU'nl — The latitiidi*. 

I and hmgiliidc ol any intciinedifilc main station limy now bo 
j cah-ukted from the linally corrected Mercatorial true bearings and 
I lengths of silks. Tho rliUlTenec longitude so lound is^ what it 
would be if measured on a tiuo ijphoiv, whereas we require it as 
moa^red on a spheroid, which is slightly les.s. The correction 

, , mid. bit, , ^ ' 

~d. long. ■j 5 q' must therefore be subtractoil ; or the 

true difference, longitude may bo found direct fi-om the lovmula 

that in a tmnjjplittiion for liydrographical purposes both the 
bearings of tho sides and their lengths ultimately de|a.’iid almost 
entirely upon the astronomical ol»«TVatioiis at the extremes of the 
survey; tfie observed inio bearings and mea.suri'd base are con- 
sequently more in the nature of checks than anything else. It is 
obvious, therefore, tliat the iiean'i* together the observation s])ots, 
the greater effect will ii given error in the astronomical positions 
liuve ujioii the Ipiiglh and direction of tho sides of the triangula- 
tion, and in siteh (;ases the bearings as actually observed must iml 
be altered to any large extent when a trilling eliange in the 
astronomical positions might perhajis effect tho i-eqnirod harmony. 
For the reasons given under “ A.stronom!lMl liases," high land near 
observation spots may cause very Itille results, which may orteii 
iU!coiint for ni-screpancics when "situated on oppo.site sides of a 
mountainous country. 

Great care is requisite in projecting on }>a]>er tho points 
of a survey. The paper should l>e allowed to stretch and 
shrink as it pleases until it conics to a stand, 
being exposed to the air for four or livt‘ Jiours ® 
daily, and linally well ffattened out by 1 icing ]»laced on a 
table with drawing boards ])laced over it heavily weiglibnl. 
If the »triangnlation has }>ceii ealcnl.itial bid’orchand 
tliroughout, and tho lengths of all the different sides hu\’i‘ 
been found, it is more ad\ antageous to begin }il(>tting by 
distances rather than by chords. The main shitions are 
iluis got down in ]e.ss time and with less trouble, ]>ut 
these ai'e only a snuill proportion of tho points to Ih‘ 
plotted, and long linos must l>e ruled between the stations 
as zeros for ])lotting other points by cluirds. hi ruling 
tliese lines care must be taken to draw tliem exactly 
through the centre of the pricks clenotiiig the stations, 
l>ut however carefully drawn, there is liability to slight 
error in any lino pirojeeted to a point lying beyond the 
distance of the stations between wliich the zero )iii(3 is 
drawn. In plotting by d stances, therefore, all points 
that will subsequently have to be plotted by chords 
should lie well within tlie ai'ea covered by ilie main 
triangulatioTi. Three distances must be measured to 
obtain tin intersection of the arcs cutting each other at a 
sutficienily broa<l angle \ the plotting of tho main stations 
ouco liegim must be completed before distortion of tho 
paper can occur from change in the humidity of tho 
atmosphere. Plotting, whej^er by distance or by chords, 
must be l:)egun on as long ^ side as possible, so as to plot 
inwards, or with decreasing distances. In plotting by 
chords it is importaiit.>;tp remomber in tho selceijf>n of 
lines of reference (or zero lines), * that that should be pnv 
ferred which makes tho singllest ai^le with the lino to l)o 
projec^i from it,. and of l!^e angitlar points those nearest 
the ol^eqt to l)o, froni them. 

, for tho oidiiwry 

.purjK>&e8.'oThaiiwt|6n,’lt f that a rngulai^sys- 

csyited qu^ and recourso must ho 
nod to S' variety of ; -.the of the ship in «uch 

eases k of pro^r cam excellent rijsults may 
he obtained. '"A will best illast'ratc some, of the 
"fnc4hode’,i)8^ ,bnV vaiyso much in every survey, 

that it p^ible to mmt th^ni properly by studying each 

'omo as It arises, and tp jmr^vise inethoas. Fixing a position by 
of tho ‘^baek-angle^* is one of the most ordinary eynedienta. 
Angles having been ok^rved at A, to the station B, atiu 
other fixed points of the siimy, C and D for Jpstnnfp,; if A S 
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on tlie Wl: from 0, caleukW eitier m tlio tnanj^li 
ACQ jbT GOD. The perfect interhcction of the throe hues at C» 
assun^ theae four |H>iiits bein^ convet. K, P, and fi law plotted 
iu i\ similar niauuer. The poiut«< are now (dl plotted, but they, 
depend oil enleiilrttwl aiui exempt for thd lirat fouV p(ni)l» we 

have no check \vli«tover either on the ttceuracy of tjjie angles ok 



shot up B, at wkieli station angles to iho e^io fixed points 
have liewi olisorvcd, then it ia n^t hecesfiai’y to viait those iKiints 
to fix A. For iiivstaiico, in the triangle ,A"H0, two of the angles 
iuive hticu ohstTved, and therefore the'tlnrd angle at C is known 
^llie three -ingles of a triangle being e,<]uaj to 14?0'\>, and it is 
callK^the “ oaleulatf*] tir hock-angle from C.” A iieoce?hHry condi 
lion is that Ihe receiving angle at A, hetweon 
(«lircct 40* calculated), itnist be audicientV 
cur. ; akso tlie points ft'om whieb-the 

sliould not he situated at too great < , ^ 

tlie distance between A and o. A station may bo plotted by ; such point, fiowcvcr, exists, a certain degree of chock on the angles 
laying down the liner to it from some other station, and tln-n f obaevved is derived by irjiplying the smu of all the calculated 

placing on tnicing-pajwr a number of the angles taken at it, inchid- | angles at C to the true beorin^' of A from C (fouml by revei-sing 

ing the angle to the station from which it has Ix^en shot up. If ; observed bearing of C fi-otn A with convergcncy appliVl), which 

situated, a j;oo<l | will give tlie bcai*ing of J5 tiom C. RovcT.se this bearing with oon- 

vorgenoy applied, and (ximiwire it with the observed bcaiing o( C 
from H. It the discrepancy is but small, it will bo a strojig pr^f 
sumption in iavonr of tho substantial aeomaey of Ibo work. If th© 
calculate^l true bearing of >i froni A be now laid d<»\vn. it i.s very 
unlikely that the line will pass thiongh R, but tliia«]|a due to tlie 
disc*repaucy which must always be expceterl l»etween aatronomical ^ 
positions and triangulation. If some of the stations beiween A 


the points to wJiicsfc angles ar0f1»kon are well situated, 
position. i» obtained, it^ accuracy being much streiigtlientrr by 
tieing able, to plot on n line to, it, which, moreover^ forms a good 
zero line I'or laying off other angles from the station when plotted. 
Sometimes the main stations must l»e. earned bn with appoint 
jdotttMl by only two angles. An effort must bo irinde to oUecK this 
siibso<jueritly by getting an angle Back ” from stfttion.s dependent 1 
ufKMi it to some old uell-lixed point; falling this, two stations, 
U'ing plolletl with two angles, pricking one and laying down the 
lino Xo the other will alford a check. A 'ivell-doniicd mountaiu 
jx ak, far inlnml and never visitM, when once it is well lixe<l is 
olteii iiiv.duable in carrying on an irregnhir triangiilation, as it 
may ixTiiain visible whea*all other original points of the survey 
have disappeared, and “ ballc^aiigles " fiom it may be continually 
obtained, or it may be used for jilotting on true bearing linos of 
it. In j*lotting the true bearing of such a jicAk, the convergericy 
must be found ‘and applied to get the^ reversed hearing, wliich k 



and B lequii'C to be 'placed somewhat clowily to ono anolhcr, it 
may bo desirable to'obiaiu fresh true liearings of C instead of 

.. ^ V 1 _ .j ^ . % • 



from the liow, 
angulation. 


Flouting beacons may alKo ansist an. irregular tri- 


Skaicb 

turveyg. 


llien l.’iid down from a nu'ridian drawn tbrougli it ; or tho i,-- , 
versjj'd bp;iriiig of any other line already drawn through the ]K'ak : 
being known, it iii;iy simply be laid down with that os a zero, A I 
rough position of the spot from which the true bearing wus t«ken j 
irMis>t be as^siuned in order to' calculate the corivergem-y. Fig. 5 j 
will illustrate the lovfgoijig remarks. A and H aio asrrononnoal ■ 
observation 
the 
.Htl 

visible — - 

visible from all stations.' , Tlie latitudes of A and B and meridian 
distance betw^am them being determined, and the true bearing of 
0 being observed from l)oth observation sixits, angles are olwciwed 
at all tile stations. Cakulatipg . the, spheroidal COiTOction (fruin 

theformula, oori'ectionssd. adding it to 

the tnio (or chroiiomefcricVdifforeiiiice longitude betwoen A and B to 
obtain the spherical d, feng, ; with thi^ sphcrioal d. long, and 
tiled, lat., the Morcatorial ti-Uft bearing aitd disUnooia found by 



ciovitct but sUortCf 
muy; be' safely uaed^' 


niiddio latitude asiiling (which 
method than by spheniMr tritenoinetiy^^ ^ 

when dealing with the 

in nautical surveyak The cdnvergency ia iriAyffiA.? 

true hearing of A from B (ind B from: thga , defcerttii , . 

'the piano triangle .ABC, tho aiigfe A i^";% 
calculated ^bearing of B' and the ohaoreed awdng- of Ovfltcini A t- 
similariy angle B is tho difference hetweeii ^e -A ., 

T. i*-,. 


Sui'voya of variouK degree« of aconiucy are included 
among sketch surveys. Tho rouglieat dohcriptiou is tlie 
ordinary running survey, wheii the work is done 
by the ship steaming along the coast, fixing 
points, and sketching in the eoast/^line by bear- 
ings and angles, retying for her position upon her courses 
and diatanri,*8 as registered by }>atent log, necessarily 
cegardlftss of the effect of wind aud currefifc and errors 
df st<%eriige. At the iither extix^riie coines thc modified 
i rniiiiing survey, wliich in jioint of practical ficcunicy I'all.s 
j little short of tluit •ttained by ivrj^gular triangtiiation. 
Borne of those inodificntions will lio briefly noticed. A 
running survey of a coast-line between two harlxiurs, that 
have been survcYod indepdndently and astronomically fixed, 
may often l>e t;arried out by fixing tho shii> on the points 
already laid down on the harlTonr surveys and .‘^hootirsg up 
]»roininent intermediate natural objects, iissjsttMl jxv.sdbly by 
theodolite lines fj’om the shore stations, ^ Theodttl i to lines 
to th<‘ at iiny of litjr ]»ositiorjs are parlic.ulaily xaluable, 
and floating Uiacons suitably placeitniiiU-rially increase the 
value of any siicJi work. A sketch survey of a <*(«i 3 t upon 
which it is impossible to hind may be well carricKl out 
by dropping beacons at intervals of about ton miles, avpII 
out from the land and ]»laeed abmist prominout natural 
objects called tho “ breasimarks/'' which must be capible 
from the beacons anchored off the next 
on either side. The distance lietxVeeu the 
found by running a patent log both ways, 
noting ihe time occupied by each nin ; if tho ciinent has 
remained constant, a toleral^’ good- resjnli ('an be ob- 
tained. - At the first b^cob; amgles ajfa, observed belw'<*en 
the second beac-on and tho two “ bmistmfitkV an “inter- 
mediate” mark, and, any othelMieturid object which will 
serve a$./‘ points.” At the 

observed Ixjtwv/en; the first beacotx and^ tlio same objects 
as l>efc)re. Plotting on tlie. line of the two In^ons as 
a all the iKTints observed. pricked in on; two 

sho& At a i»bsilibn^about.inidway between the bea^fons, 


imd observcii of C from B. 

also calculated, the side AC is fouL,„ . 

wper (>n the required scale, I) is plotted' on its direct shot 
•from A, and on the angle Wk' from C, ealculoted in the triangle 
ACDt G is plotteil on the direct shots from A and P, and 


Laying down' AC. Ah the 
tted' o] 


tho points, and 

Vd bff on. .tfiaping-paSpet, which will afford the iic^oasary 

.wceuijne/ 'i . J* ja 1. » - *—■ 


. chook/and ,tW foundhtibri thiw laid fc^r filling 5ii tho 
jdetaff of coist-line, tdjiography, and soundings off this 
partietdar stretch of coast in lujy detoil desired. Each 
|,fiGcti6n of coa^ is complete in itself on its own base ; the 
weak ix>int lies iu the junction of the different sections, 
as tho patent log bases can hardly bo exjiectcd to agree 
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precisely, tend the scales of ad^joceiit sections may thus l;>e. 
slightly di^fferont, Thb is obviated, as far as j)Osaible, by 
fixing on the i>oLutft of ojie sc<ition and shooting up those 
of another, which will check ahv great irregularity of scale 

creeping in. The bearing is preserved hy getting oomienal 

true bearing lines at the beacons of the most disUnt (Xtint 
visible. Space does notdiore ja^rinit of dwelling upon tlic 
details of the various precautions tliat are ncccmary to 
secure the liest results the method is capable of ; it can 
only lie stall'd generally that in all cases of using angles 
from the ship under weigh, several assistants arc ucces.wy, 
so that llu; prnu:ipal angles may be taken Kimnltaueously, 
the remainder )>eing oonnoeted immediately afterwards 
W'itli zeros involving the smallest possible error due to 
the ship not being absolutely Blationary, these zeros being 
included amongst the primary aiiglos. When close to a 
bcacfin, if its bearing is notcid and the distance in feet 
obtained fron\ its clt^vation, the angles are readily reduced 
to tlie b(3ac-on itsidf. Astronomical jiositions by twilight 
stars keep a cheek u[»on the work. 

Shfrfi SnrvcjfS hf ComjUJisf; Bearings aiul Vertiral Angles, — In 
tlie <Ms<5 of an island ruliiimating in a high, well-dofiiicd suiuniil 
fi'oni all divcotions, a \mful and aconvate method is to 
rouml it at a siitiicieiit distance to obtain a true hvri/on, 
stopping to make as many stations as may ho desirable, and fixing 
hy coiijpasH hearing of the siuimiit and" its vortical angle. Tiie 
lloiglit is roiigldy <»htainod by shonling in the stinimit, from two 
positions on a jivteut log base whilst a]i»proa<j]iiiig it. With this 
approximato hoiglit ami Leeky’s vertical danger angle tables, 
eacli station may i)h plotted on its hearing of the. summit. From 
tlu'se stations tlio island is shot in hy angles between its tangents 
and the Hurnmit, and angh'.s to any other luitural features, plotting 
the work as w'e go on any convenient sciilc which must be eon- 
sidered only fw provisional. On completing IJic oiivuit of the 
island, the true scale is found hy measuring the total distance in 
inches on the. plotting-sheet from the first to the last station, and 
divi<iirig it by the distaaeo in miles hetw(3rn them as shown by 
Latent log. ^fho final height of the su«iiniit bears to the rough 
lioighl used in j'lotting the direct proportion of the firovisional 
scale to the true scale. This method may be utilized for the 
sketch survey of a coast where there are well-defined jHiaka of 
.snfJlcient height at coiivoniont intervals, and would be .sujwrior to 
an ordinary running survey. From poaition-s of the ship fixed by 
l)e.arings and clovatioii-s <»F one pak, anotlier farther .along the coast 
is shot in and its height dotenniued ; this second peak is then 
used in its turn to fi.Y a thinl, and so on. The smaller the vertical 
angle the more liability there is to error, but a glance at fiOeky's 
t.'ihlfs will show what effect uu error of .say 1" in altitude will pro- 
duce for any given lieiglit and <listanco, and the limits of distance 
must depend u]Kni this con.sideratioii. 

Unrvrijs i\f BanJra ant of Sight of Land, — On sinking shoal .soiiiid- 
ingK um!X}>ectedly. the sliij) may either be ancliorcd at once, and 
the shoal Bounded out by lioats stfirring round her, using prismatic 
compass and niastliead angle ; or if the «lioal is of large extent 
and may be ]>nidently crossed in the ship, it is a good ]»lnii to got 
two hcacons laid down on- a bearing from one another and patent 
h'g distance of 4 ov 5 miles. Wit.li aiiotlicv beacon (or mark- 
boat, carrying a large black flag on a bamboo 30 foot high) fixed 
on this base, forming an erjuilateral triangle, and the ship amdiorcd 
IIS n foiirtli point, ftoaiiduigs in.oy be carriiMl out by the boata 
fixing hy stal ion-pointer. The slup’s ftosition is deierniinod hy 
o))Nervatioiis of twilight stars. 

Ju a detailed purvey the coast is pkctchod in by walk- 
ing nlong it, fixing b}'' ihoodolito or sextant angli^s, arid 
, plotting by tiw.ing-papGr or station-iiointcr. A 

sullicicut mlinbor of fixed marks along the shore 
afford a constant chotik on the minor coast-line 
.stations, wliit'h sliould be plotted on, or chocked by, 
linos from one to the other wherever possible to dO po. 
When iinpnicticablo to fix in the 6rdinary way? the ten- 
fnot [ml(? may be UHe<l to ti'avcrse fr<un one fixed txiint 
to nuothcr. With a coast fronted by broad drying coral 
roof or Hats over which it is jmsible to walk, the 
disbince botwecu any two coiist-line stations may be. found 
by tnea.snrinff.at one of them the angle .snbtendea by a 
known length placed at right angles to thd line joining 
the stations. Hktc is far less liability to error if the 
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I work is plotted at once on the spot on a field boanl ^vith 
; the fixed ptrints pricked tlirough and circled in upon it ; 
but if circumstances render it necessary, the angles lieing 
registered and sketche.*; made of the bits of cous^t. botwoen 
the fixe.s on a scale larger than that of the chart, tlioy 
iriay be plotted afterwanis ; to do this sati.sfactorily, how- 
ever, requires the surveyor to appireciate instinctively 
exactly what angles are necessary at the time. It is with 
the high-water lino that the coast-liner' is concerned, de- 
linoating its character according to the Admiralty syjiibols. 
Tho officer sounding oil* the coast is responsible for the 
position of tho dry line at low-w^ater, and on large scales 
I this would lie sketched in from a small tfoat at low^water 
springs. Heights of cliffs, rocks, islets, Ac., must be 
inserted, either from measurement or from the formula, 

, ^ . angle of elevation in ficcond.'jxdibtancc in milo.(^, 

' height 1)1 feet = - -• 

and detail.^ of top^ography close to the coast, including 
roads, bouses, and i*nclosiires, must be shown by the 
liner. Uoe.k.s above water or breaking should be fixed on 
passing them. ( Joiist-liue may be^^ketclu'd from a }>oat 
jiulling along tlie shore, fixiit^ and shooting up any 
natural objects on the beacli from posifion.s at aiulinr. 

Tho most important foatiire of a chart i.s tiie complete- 
ness with wdiich it is Sounded. Small scale surveys on 
aiiyilung less tJian one inch to the mile are apt 
to be very mihltjudirig ; such a survey may a]»- 
pear to have been closely sounded, but in reality tlie ]in(‘s 
|ire so far apart that they often fail to disclose indications 
of shoal-wator. The work cif sounding may ho. jiroceedL'd 
with as soon as sufficient pioints for fixing are plotted ; 
but otF an intricate coast, it is better to ge.t the coast-lino 
done first. The line?s of soundings arc run by the boats 
jiaraJIcl to one another and perpendicular to the coa.st at 
a uisUnce apart which is governed by tlie scale ; five line.s 
to the inch is about as close as they can be run wdthout 
overcrowding ; if <;]()St3r lines arc required the scales must, 
generally ho increased. Tho distance apart will var\ 
with the depth of water and tlie nature of the coast ; a 
rocky coast with shallow water off it and projecting points 
will need much closer examination than a steej>-to coast, 
for instance. The line of prolongation of a jioint iukUt 
w'ater will require special care to ensure the fathom linujs 
l:ioing drawn correctly. If the soundings Ijegin to decreasi? 
wlion pmlling ofi-shore it is evidence of something su.s- 
j»i(:ioiis, and intermediate lines of soundings or lines at 
riglit angles to those previously run should lie obtained. 
Whenever piossible lines of soundings should be run on 
transit lines ; these may often be' picked up by fixing 
when on the required line, noting the angle on the pro- 
tractor between tho lino and some fixed mark on the field 
board, and then pdacing tl)e angle on the sextant, 
ing the mark and noting what objects arc in line at that 
I angle. On large scale surveys w’hitewash marks or flags 
should mark the ends of the fines, and for the back transit 
marks natural objects may pcrliaps be pickeS up ; if not, 
they niu.st bo phu^^cd in f<lie required positions. The Ixiat 
is fixed by tw-o angles, with an occ^ional tJiird angle as a 
check I tho distance l^tweeii the fixes is dependent upon 
the scale of the chart, and the rajridity with which the 
depth altera ; the 3, 5, and 10 fatlioni lines sliould always 
1)0 fixed, allowing roughly for the tidal reduction. The 
naturp of the bottom mfist be taken every few casta, and 
recorded. It is best to plot each fix on the sounding boaref 
at once, joining the fixes by straight lines and fiunibering 
them for jptentification. The tidal reduction being ob- 
tained, the' i^uced soundings are written in the field- 
book in red undemeatli each sounding as originally noted; 
they are then placed in their projiier positiou on the board 
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bctwoon the fixes. Suspicious ground should bo closely 
examined ; a small nun buoy anchored ou the shoal is 
hseful to guide the boat while trying for the least depth, 

Sweeping fur a rupurted pimiaclu rock may be icsortcd la 

when sounding fails to discover it. Local informatipn 
from fishermen and others is often most valuable as to 
the existence of danger. Up to depths of about 15 
fathoms the hand lead line is used from the boats, but 
lieyond that depth the small Lucas machine for wire effects 
a great saving of tihie and labour. The dcjcper soundings 
of a survey are usually obtained from tlio ship, but steam- 
boats with wire {funding machines may assist very materi- 
ally. By the aid of a steam winch, which by means of an 
endless rounding line hauls a 100-ft lead forward to the 
end of the lower lK)om rigged out, from which it is dropped 
by a slijiping apjiaratus which acti on striking the water, 
soundings of 40 fathoms maj' be picked up from the 
sounding platform aft, whilst going at a speed of 41 knots. 
In deeper water it is quicker to stop the aliip and sound 
fro;ii aft with the wire sounding machine. In ninning 
long lines of soundings on and off shore, it is very essen- 
tial to be able to fiX*as far from the land as jwjBsiblo,' 
Angles wijl he taken frdhi aloft for this pur[»oso, and a 
ft*\v floating beacons dropped in judiciously-chosen j»osi- 
tions will often well rc])ay the trouble. A single fixed 
point on the land used in conjuticti(m v^itli two beacon.s 
suitably jdaced will give an admirable fix. A line to tlic 
ship or her sim>kc from one or two theodolite stations on 
shore is often invaluable ; if watches arc compared, obser- 
vations in:iy })e made at stated times and plotted aftofr 
wards. ^JVue bearings of a disUnt fixed object cutting^ 
the line of ])osilion derived from an altitude of the sun is 
another moans of fixing a jjositioTi, and after dark the true 
bearing of a light may l>o obtained by tlio time azimuth 
and angular <Ustiincc of a stjvr near tlio prime vortical, 
or by the angular distance of Polaris in the northern 
liemisphere. 

A very large percentage of the bugbears to navigation 
denoted by vigias on the charts eventually turn out to 
liavo no existence, ])ut before it is possible to 

^ expunge them a large area has to be examined. 
No bottom soundings are but little, use, but tlio evidence 
of jiositive soundings should be conclusive, {Submarine 
banks rising from great depths necessarily stand on bases 
many s^iuare miles in area. Of recent years our know- 
ledge of the angle of slope that may bo expected to occur 
at diftereni depths lias been much extendcib From depths 
of upwards of 2000 fathoms the slope is so gradual that 
a bank could hardly jBqiproach the suiiace in loss than 7 
miles from such a sounding ; therefore' anywhere within 
an area of at least 150 Sipiare miles all round a bank 
rising from these depths, a sounding must show' some de- 
cided indications of a rise in the bottom. Under such 
circumstances, soundings at intervals of 7 miles, an<l run 
in pamllcl lines 7 miles apart, enclosing areas of only 50 
square milesi,b«'.tween any four adjacent soundings, should 
effectually clear nj) the ground an& lead to tlie discovery 
of any shoal; and in fact the soundings might even W 
more widely^ spaced. From depths of 1600 and 1000 
fathoms, shoals can scarcely ^ur yithin 3^ miles and 2 
miles respectively ; but as the depth decreases tlie angle 
of slope rapidly increases,; ahH a shoal ' migh^ occur within 
three-quarters of ^ mile^bf even a tfiile of such 
.sounding as 500 fathoms; A fulp'aijpf^iation of these 
facts will indicate the distance, apart at 'which it is piti|>er 
to place soundings in sq\xares suitable. to depth . 

of water. Contour lines will sopa show iiraljach direc- 
tion to prosecute the search if any iiTeguloirhy' of depth is' 
manifested. When once a decid^ indieatibn is found, it 
is not difficult to follow it up by paying attention to the 
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contour lines as developed by successive soundings. Ills- 
.^coloured wutei*, rijjplings, fish jumping, or binls hovering 
about may assist in locating a shoal, but the subinarine 

sentry lowed at a depth ul 40 fathoms is here iuYaluablc, 

and may save hours of hunting. Ileports being more 
liable to errors of longitude than of latitude, a greater 
margin is neces.sary in that direction. Txmg jiarallel lines 
cast and west are jireferablc, but the necc.Si>ity of turning 
the ship more or less head to wind at every sounding 
makes it desirable to run the lines with tlie wind abeam, 
which tends to disturb the dead reckoning least. A gf»od 
idea of the current may l>e obtained fiom the general 
direction of the ship’s head whilst sounding considered 
w'ith reference to the strength and direction of the wind, 
and it should be allowed for in sliaping tlie course to pre- 
serve the parallelism of the lines, but tlic less frequently 
the course is altered the better. A gr»od position in the 
morning should lie obtained by pairs of stars on opposite 
bearings, the lines of iK>sitiou of one pair cutting tliose of 
another pair nearly at' right angles. The deaf I reckoning 
should bo checked by lines of position from observations 
of the sun about every two hours throughout the day, 
preferably w'hilst a sounding is Isnug obtained and the 
ship stationaiy. Evening twilight stars give another 
position. 

— The datum for rcdiicti(ni of sonudiiigs is low*w«.tf»r 
onliiiary fii»rmg8, the levtd of* whicJi is refuuvil to a 
bench mark in oixler that futui-e survfys may be reduced to the 
same dutnni level. 'Whilst aoiiiiding is going on the height of tlm 
water alK)ve this level is observed by a tide gauge. 1'he lime of 
high*vira.tcr at full mid cluing, called \ho “ estaldishment,” and tlio 
heights to which spring and neap tides respectively rise above the 
datum are also reepured. It. is seldom lliat a suJficicntly long 
series of obsorvalion.s ran l>r obtained for tbrir <li,seu.<i8ion by 
hanuonic analysis, and therefore, the graphical inethocl wpixifenvd"; 
an abstract fonn provides for the j)rojf‘c*tioii of high niid low 
watci’s, limiiidal iiitorv.'fia, moon\s meridian jmmge, docli nation 
of film and moon, apogee and jierigrr, and mean lime (»f Jiigh-nuter 
following superior tiansit, and of th»> highest tide in tlio twenty- 
four hours. A good portable automatic tiile gauge siiitablo for all 
requiremente is iiiiieh to be desired. A pneumatir gauge seems 
MOW to be perfected, but it has yet to be tried under practical 
conditions of service. 

TiJul aireams and Snrfarr Cvrrniti are obscr^'ed from the ship 
or boats at anchor in different pxntions, by means of a current log ; 
or the courses of a buoy drifted by the current may be followed by 
a boat fixing at regular intervals. Tidal streams often nm ft»r 
some lioiirs after high and low water by the sln7rti ; it is important 
to find out whether the change of etpcani oceiii-s at a regular t riu* of 
ilie tide. Umkrcicrrmts are. of iini>ortance fi-oni a scion tific point 
of view. A dwm-sea cuirent meter, devised (1876) by Lioiiteimnt 
rnirtbiuy, TJ.S.N., has, with several mmlificalions, bi'cii used with 
success on many occasions, notably by the U.S, Coast, aud Geodetir; 
Survey steamer Jilake iu the investigation of the Gulf Stream. 
The. instnitneni is firat lowered to ' the required depth, find 
when ready is jnit into action by means of a h<‘avy 
weight, or'niessenger, travelling down the fiiipiKnling 
line and .striking on a metal plate., thus closing the 
jaws of the levers and enabling the instrument lo , ^ 
begin working. The mdder is thou free to revolve in.ride the. 
framework and take up the direction of the current : tin' small 
cones can revolve on their axis and register the number of revolu- 
tions, w'hile the conipasa needle is released and free to take uj» the 
north and south line. On the despatch of a second nieh.sengtr, 
w’hicli strikes bn t<*p of the fii'st and ftxe.s the jaws of the lei ers 
o|Xfn, ovmy pirt of the niochino is simiiltaTieou.sly locked. Having 
noted the exai^l tune of startjp^ each of the messen^cera, the time, 
during wliieh the instnimont' has been working at the rctpiirod 
dcplli is known, and from thia the velocity of the euriviit CKin bo 
eafcnlatdd, the numbciwof revolutions haring been re4*ordcd, while 
the' diroetiou i« shown by the angle between the coinjiatis needle 
and the direction of the redder. 

The instnmient fs show^n in Fig. 6. A A aiv the jaws of the 
Icveiis throng which the first messenger pa?sscs jind strikes on 
the metal plate B. The force of the blow is sufliciont to press 
B do«, thus bringing ,lbo jaws as , close tf»gether as possible, 
and ^tting thn meter into fw'tion. The second mt'sacnger 
falling on the first the levcj-a again aiid prevents their 

closing, thus keeping all parta of thi'''in.*vddnt' h»(!l:cd. C is the 
rudder wldch takes uj) the direction of the current when tlie levem 
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[nautical 


are imlocV^cl. H a Kft of small Irvorti on tin* nicMor in eon- 
Tiiexion with A A. Tho outor t iul on tin* tail of liio viichlor flU into 
the iiotoheH oij tin* (nitm* rin^ of the* fmnie when tli« nmcluuc i| 
Iwked and tliut* kt-ips the rvirhkr lixnl, l)iit wlion tho lirnt inea- 
senior Iium atartod thn niaolnm* by jnt-^sin^ down H and opening 
the levin-H A A, this small lever is raised and the niddor ran revolve 
freely. E Vi an* four sriiall eoura whii-h revolve on llieir axi.s in n 
vertioal ]il;uie. similar to aHjanemometer ; ihe aNis is eonnreted hy 

a worm screw to gt^ared 
whecla which n'giater the 
iiumheT of revolutions up to 
TiOriO, eorreajioiiding to ahoiit 
1 nautical mil»?s. There is 
n small lever in oonnoKion 
with A A wliieh pi-eveuta the 
c-oues revolving when tho 
uiuehine is locked, hut al- 
lows them to revolve freely 
wlien the m;ie.Uine ig iu 
action. Below the rudder- 
post is a comj»tt.sa-howl F, 
which is hung in gimbals 
and ciijKihlc of removal. The 
n<^*dlQ is HO arranged that 
it can he lifted olf the pivot 
by means of a lever in con- 
nexion with A A ; when the 
meter is in action tho newUa- 
swings freely on its pivot, 
but when the lovers are 
hK’kcd it is raiscfl off 
its pivot hy the in- 
VeiU^d cup-picco K 
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laced iusidi' ihc triple daws 
on llic toj) of the compass 
niid scrcwi'd lo the lcv«*r, 
thus locking the needle 
without clj.jnce v>r iiioviug. 
The ((UiiiKiss howl bho\ild he 
tilled with j'resh wub r hcfoie 
lowering the ins>tiuiuciit 
into the H«'a, and the toj> 
screwed liomo lightly. The needle blioiiM be ienn»vcd ami 
carefully dried after uso. lo prevent corrosif)ii. The long unn 
G is to keep the Tnaclmm steady in mio direction; it works 
up and down a jackstay wliieh jkusscs between two aheaveH 
at the extremity of the long arm. This also assists to keep 
the machine in ng unright a position as possible, and jircveiits 
it from being diifteti asU*rii with tlie eurrent. A weight of 
ns iniicli as 8 or 10 ewL is re«piired at tlie bottom of ih<‘. jaekstny 
in a viAi'V strong current. An elongated W’eight of from HO to 
HO lb must 1«J snajK'iidcd from the eye at tho bottom of tho meter 
to help to keep it as vertical tus jK»ssible. On the. outer }»ai't of- 
the horizontal notched lin^ forming the frame, and . placed ou tlic 
side of Die nmehiiift opfioute to tho. projecting anil G, it has been 
found nocessiiry to IwU a sljort arm supported by stays from above, 
from which is bUS|K;itded a leaden, jgounterpoise \veight to assist in 
keuyiing tlio apparatus upright. This additional fitting is not 
shown ill Fig, 6. A J-ineli phosphor-bronze wdiv rope is used for, 
lowering the niar'hiiiG ; it is rovQ tlnoug^ a metal sheave H and 
indiarubber washer, and spliced round a'' heart which is attac'hi.*d 
to metal plate B. Tho messengers are fittfd with a hiiiged joint^j 
to tnablo them to be placed round the wire rpiks and swank'd with' 
a screw Iwlt, To obtain tho exact Value of a rcVqlution of tim 
small cones it is necew^ry to make experiments when the actual 
speed of Die current is known, by immersing the meter jufij; below 
the 'surfui'c .and taking cai'eful observations of tho Btufoi'^ourrent. 
by means of a cttrn*nt log Or wei^^ted ]>ole. From the numliei' of. 
Tcvolutions legistered hy the meter in a (rrlain number of mhnites, 
and taking the mean oil several observations, a very fair value for 


a ii‘volnlion can he deduced. On every occasion of UMing the. inotcr 
for unihfr-eurriiiil olwserviitioiw the value of ii i evolution .should be 
ro-determiiied, as it is a]>t to vary owdiig to small dltferences in Dip 
friction caused hy >vnnt of oil or tho piescme of du.st or grit while 
tho force of tho ennent is pinlwhly another importiuit 'factor iu 
injiuencing tho number of rovohitiona recorded. 

The features of the eriunlry should generally be de- 
lineated as far back a.s the skyline viewed from seaward, 
iu order to assist tho navigator to recognizo the 
land. The smnmits of hills and conspicuous 
spurs ure fixed either by lin(?s to, or by angles ^ 
at them ; their heights are determined by theodolite chna- 
tions or depres.sion.s to or from ataliop^ whose, lielglit 
al)ovo high-water is known. As much of the ground as 
ix)ssible is walked over, and its shape is delineiitefl by 
contour lines sketched by eye, assisted by an aneroid 
barometer. Iu wooded country much of the topography 
may have to l>e shot in frofti the ship ; sketches made from 
different iKisitions at anchilr along the coast with angles to 
all ])rominent features, valleys, ravines, spurs of hills, ivrc., 
will give a very fair idea of the general lie of the country. 

Circum-meridian altitudes of stars on opimsitu sides of 
«the zenith olwerved by sextant iif»the artificial li<*rizon 
is the method adopted wherefo^ j^o-ssiblc fo^ i^antudes 
observations for latitudes. Arrangt‘d in juirs 
of. nearly the same altitude north and south of Z(‘nith, iho 
mean of each pair sluaikl give a result from which instru- 
mental and personal errors and errors due to almospherio ' 
conditions arc altogetlier eliminated. Tlie mean of s(5veral 
such pairs should have a probable error of not jnore tlian 
<i: 1". As a rule the observations of each star sli-mld 
be confiniM.l to within 5 or 0 minutes on eitiicj’ side of 
the meridian, wh.icli will allow of from fifteen to twenty ob- 
servations. Two stars selected to “pair” should [mss ihe 
meridian >vitlnii an liourof each other, and should not 
iliffcr in altitude more than or 3'. Artificial horizon 
rov)f error is eliminated by alwsiys 
keeping tho sanU5 end of tlie r<*of 
towiirds tho o])server ; wlmi ob- 
serving a single object, as tlui snu, 
the rtx>f must be reversed when 
half way ilirough the observations. The o'bstM-vations are 
n,'(luccd to tlic mtjridian by Bapcr'.s method. When pairs 
of sta7'H are not observed, eircuiii-meWdiaii^ altitudes of tho 
sun alone must bo resorted to, but being observed mi one 
side of the zmdth only, none of the’ errors to which all 
observations are liable can Ik* eliminated. 

Sets of e(]ual altitudes of auu or stars by sextant and 
artificial liorizon are usually employet’l to discover clirono- 
meter errors. Six sets of eleven observations, 

A.M. and P.M., ob^rving both limbs, of the sun, 
should give a result which, under favourable orrors. 
conditions of latitude and declination, - might 
Ixi expected to vary less than two-tenths of a second from 
tho normal personal equation of the observer. Stars give 
equally good results. In high latitudes sextant observa- 
tions diminish in value owing to the slower jiovemcnt in 
altitude. In . the casef of * the ■ Sitn all the chronometers 
are compared with the ^'standard at apparent noon; 
the comparisons : with the chronometer usea for the ob- 
seri^tions oii ejich landing ami returning tr> 

the ship v^rked np ^ In the case of stars, 

the .Qhr(moipeter c6inip.ariso]^. op leaving and again on 
Teturning! arc worked' .up interi^ediate time. A 

convenient systetq, which retains- the advantage of the 
eqiitil ,altitudo metljod, whilst avoiding the rim!8Sity of 
whiting for the>.»i^ observation is to observe 

two eqda^ altitudes 6n opposite sides of the 

meridian, &nd:4oinbin{ng the « observations, treat them as 
relating, to an imaginary star hatriag the mean. R:A. and 
mean declination of the two starSi lielectod, which should 
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liave nearly ^ aame 4e<diiia;iaon, and skooM di&r frona 
4 “ to 8^ in E.A. 

• The ervQr pt chronometer on mean time of place being 
obtain^/ the looal time ie transferred from one observa- 
tion spot to another by*the ship carrying usualiy 
eight box chronometer^. The best results are 
* found, by using travelling rates, which are de- 
cfheed from the dideregee of thererrom found on leaving an 
observation spot and returning to It ; from this .^fiference 
is eliminated that portion Vhich may have accumulated 
during an intervisd between two determinations of error 
at the other, or Aoy ,intii'niediat^ cdjservation spot. A 
travelling rate my also bo obtained iroini observations < 
at two places, the meridian distance between which is 
known;' this rate may then W used, for the meridiaD 
distance between places .curved ht during the passage, 
b'ailirig travelling rato, the of the harbour rates 
nt either end must bd used, ^le same observer, using 
the same instrument, must be employed throughout the 
observations of a meridian distance.. 

If the telegraph is available; it . should of course, bo 
uscil. The error on IxMaJ time at each end of the wii*e k 
fibUined, a nuUib^*o{ telegraphic signals are ex- 
changed between ^the observers, an equal number Ixjing 
traiisinittod and receiv^ at either end. The local time 
of sending a signal from one plarjo being known jukI the 
' local time of its I'cception being noted, the difference is 
the meridian distance. The retardation due to the time ; 
(jcciipied by the current in travelling along the wire is 
oliniinated by sending signals in both directions. The*- 
rtiutive personal cf) nations of the observers at either end, 
both in thftir observations for time, and also in receiving 
and transmitting .signals, is eliminated by changing ends 
and repeating the oixjrations. If this is impracticable, 
th(i }»crsonal e(iuations should be detennimjd ajid applied 
to the results. Chronometers keeping solar time at one 
cud of the wire, and sidereal time at the other end, 
materially increase tlie accuracy .with which sigmils can 
be exchanged, for the same reason that comparisons be- 
tw'eeii sidereal clocks at an observatory are made thiuugh 
Uie mediiuii oi a solar clock. Time by moans of the 
sextjint can be so readily obtained, and within such small 
liniits of error, by skilled observers, that in hydrographic I 
surveys it is usually employed"; but if transit instrtmieiits | 
are available, and sufficient time can be devoted to erect- | 
ing them projmrly, the value of the work is greatly eh- i 
hanecd in high latitudes. ■ ^ I 

Tine bearings are obtained on shore by observing with, 
theodolite the horkontal angle between the object selected 
as the zero Hod the sun, taking the latter in 
iTwii qiiadrimt as id^ned by the cross-wires of 

^ ^ the telescope. The' altitude may be read on tfia, 
vertical arc of the theodolite ; except , in high latitudes, 
where a second observer sextant and artificial horizon 
are necessary, unless tJm precko errors of the chronometers 
are known, v^en. the .tmm ^btained 

]iocket chronometer to The sun should be 

near the prime vertical iot a low altitude; tlie theo- 
dolite mast life very,c^ifefuljy the. 

position with the To 

eliminate instrument^ ^6^. be 

re{ieated with the vern^riltet 
the arc, and a.Wi^ «pii 

aboutequal altitudfca,. .. ■ “ r . ' • ' - . ' 

At sea, true beari«yi^ l»^ 

sextant lie angle atkd wtot*; 

defined ol^t maSsingij^, attgis'trf. ajw: 

observing tibe tlie ^ ,at the same time!,- 

together with that of terrieetrial ok^ct. The aun’e. 
altitude should low io get the best re^ts, and both 


limbs should Ix) ^ observed. The sunV true d>es ring ,;k 
I j^Iculated from its altitude, tlie latitude, and its de;CtiiE^ 

I ticin; the horizontal angle k applied , to obtain the triie 
bearing of the zt'ro. On shore the theodolite gives the 
horizontal angle tlirect, but with sextatit observations it 
must be deduced from the angular distance and the 
I elevation. • 

I For further information see AVtiautox, Ilyilro^pkkal 
(London, Shoiitlanu, iVW/cai (London, 

, (A, 

SuSf an im{.»ortant province of soitthern Morocco 
(j.t?.), onqe an indej>6ndcnt kingrloni, and still too unruly 
I to lie opened to Europeans, who liOve nevertheless for 
; oenturicB {)ast mode repeated ^tehipts, official and private, 
to secure adini^ion or a foothold. Its principal towns are 
[ Tariidant, High (the old capital), an,d Gjimln on tlm Wad. 

■ Nun. Ports might be opened at Agodfr Ighfr (once the 
iSanta Cruz of . the- IVrtUguew), M^sa, Ifet, Arksis, and 
I AssAka, at the pioutli of the Nftn. As a coveted district, 
all descriptions of natural riches are attributed to Sfis, but 
ill the present state of ignmuhee it may safely be assumed 
that they are much exaggeraU^. Europeans land at their 
peril, siT)ce the coast as far as 26'" N., is 

recognized as Moorish temtoiy,' end as such it k by ' 
imperial order dosed to trade, no eustom-houses .bein|f,, 
provided. The inhabitants and kniguage of fSus are pri^ 
ciijally Berber, but the Arabs and their tongue predominate 
in the extreme south. 

Susquehainna, a river whose course for the 
most is through BenriBylvania, U.S.A., rises In two 
branches, the Nortli Brandi, wliose source is in soutliorti 
Now Yorl^ and the West Branch, whose source is in north- 
-western Pennsylvania. The two brinpixes, after torfoous 
courses among the ridges and Vjalleys of the Appalachians, 
luiito at Sunlniry, Pennsylvania, knd the river thence pur- 
sues a nearly straight course in a dii'cctfon a little east of 
south to its mouth at the head of Ch!fe^))eake Bay. Its 
total length, following the North Branch, is 422 miles, and 
it drains an area of 27,055 square miles. The course of 
the river is shallow' and rai>id, and it is therefore o; no 
vjiluo for purposes of navigation. Its valley and tliat of 
its main tributary, the Juniata, are, howe^r, of the utmost 
importance in affording cosy routes for railways. 

8 u 88M^ a soutJicrn and maritime county of England, 
k l:^uuded W. by Hami>ahire, N, by Surrey, N.Pk. by 
Kent, and S. by the English Chatmel. 

Arm aiid -r- Th« sresn of the anoiont caunty k 

9ii3^1i69 BVTosr or 1458 square miles, wfth a ])opalation itt 1S81 
of 490,505, ill 1691 of ,550,440, of whom 258,488 wero males and 
297,008 females, and in 1901 of 605,062, the number of ]»emms 
per square nillo being 416, and of aoras to n wreou I '54. Tho 
area iiif the adniinl'itrative county ol' East Sussex^ inclnding 
Brighton and Bastiilgs, is 580,255 oerca, with a popuiatiou in 
1901 of 450,697 ; and West ^ssex an ai*ea of, 402,478 acres, witji 
a population of 151,541. Since 1891, however, various changes 
iu tlie admiiiktrativo area liave bevti made: in 1895 the jeut 
of (he parish, of Brpoxnhill iii Kent wAs tfansforred to Einft 
'SttKSex, and the parts of the .paritfies of Hozaemondeu and Lam- 
boriuirst in Ba»t Sussex were transferred' to Kent v in the same 
•.year tho part of the parish of Bromshott in West Bnssex was 
transferred to BonthAmptPfn,. and tlie jiarish of Crawley in Kast 
SueacX aud in 1897;.tlibi!:'<>paits of tho parUihcs 

of Fairlightf: S^lliLhgioaj Ore, Bi MattlmVa were trunsferred 
tile Abuntyf bo, rough of Hastings. The area 
■•^ th6'iegiela'8tibif with a i»opuiatiou in 

*1691 of 654, 64 2, ofwhioh 824363 were urban and 280,179 rural ; 

of 605,768. Witldu the registration area tlje increase 
of'popyrlatioD lietween I8iB and 1891 Was 12*20. iier cent., and 
l»etwW^189l and 1901, 9’2 \HiV wsnt. Tlie excess of births over 
dfMLtha&tweeu 1881 and 1691 was 63,038, and tiie actual increaso 
' of papulation was 60,804. The :foUowii)e table the numbers 
of marriages, births, end deaths, with the number of illegitimate 
births, for 1880, 1690, and 1898 

• ; . S. IX. — 14 
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1 1 

Year.. ’J(taTrihg(!S«{ 

1 1 


•Bcatlis. 

1 lllegitliriMU Birthi) 

Males. I Femulei 

1880 1 3826 

14,942 

■ 8277 

350 1 350 

1890 8522 

13,472 

8.541 

405 348 

J898 1173 

13,756 

8663 

362 383 


* 


The imml)er of niarriugca in 1899 ii\^a8 of births IfiiSOl, 
and of deaths 9595. 

The following table gives the luarrlago-, birth-, and death-rates 
per tliousaiid of the population, with the pcreentago of illegiti- 
mate births, for a senes of years ; — 


j 

iSTO-ro. 

I8S0. 

18S0-SiI.| 


ISH.S-U7. 

1898. 

xMarriage-rate 

14*0 

13*6 

12-7 ! 

! 12‘8 

13-1 

13*9 

Birth-rate . 

30-2 

30*5 j 

28*4 

24*8 

24*7 

22*9 

• Death-rato . 

17-5 

16*9 

16*9 

15*5 

15*1 

14*4 

rercentago of illo- 
gitimafy . 


4*8 

5*3 

5-6 

5*4 

5*5 


Both the birtli-riito and the <lcath-rate are a good deal below tho 
average. In 1891 the number of Soots in the county was 3493, 
of Irisn 3903, ami of foreigners 3551. 

CQnHUutiQn aiul Government, —The parliamentary and judicial 
arrangements are stated in the original article ou the county. 
For administrative purposes Suh8«.x is divhled into two counties, 
East and West Surhcx, and it also includes the county )>oroughs 
of Brighton and Hastings. East Sussex cou tains six municipal 
boroughs; Brighton (123,478), Eastbourne (43,337), Ha.Rtings 
(05.528), Hove (36,542), Lowes (11,219), and Ryo (3000). Tho 
urban districts in this division are Battle (2996), Boxhill (12,210), 
Burgess Hill (4888), Cuckticld (1813), East Grinstead (0094), 
llaywaifls Heath (3717), Newhaven (0772), Portslado-by-Sra 
(5217), Sealbrd (3355), and Uokticld (2895). In West Susse.x 
Umro are three municipal boroughs : Arundel (2738), Chichester 
(12,241), and Worthing (20,006). The urban districts are Bognor 
(6180), Horsham (9440), Littlehampton (7363), and New Shore- 
ham (3837). The ancient county, wliich is almost entirely iu.thc 
dioocstf of Chichester, contains 393 entire ecclesiastical parishes 
or districts, and parts of eight others, o 

Brighton there is a residential training college 
(Chichester Dioc&san) for schoolmistresses, and there is another 
at Chichester (Bishop Ottcr’.s Memorial). In Brighton there arc 
a home blind school, a deaf and dumb institution, and an asylum 
for tho blind. The total number of elementary schools in the 
county oil 31st August 1899 was 439, of which 100 were board 
and 333 voluntary schools, the latter including 302 National 
Church of England schools, 1 Wesleyan, 23 Roman Catholic, 
atfi 8 ** British and other.'* Tho average attoiidanec at boarti 
stdiools was 42,307, and at voluutarv schools 52,674. Tho total 
school board roccipU for the year ended 29th Sojdcniber 1S98 wer« 
over 150, 214, The income under the Technical Instruction Act 
iras over jS1072, and that under the Agricultural Ihitus Act was 
over £2133. There is an imixirtant high-class school at Brighton, 
aud many private cducatioual establishments there and at other 
towns on tlio coast. 

Ai/ric%dttire, — About three - fourths of the total area of the 
county is under cultivation, and of this nearly tUrce-iifths is in 
pcnuaiiont pasture. There arc also over it, 000 acres in hill 
pasture, over 3000 acres under orchaifls, and about 125,000 
acres under w^oods. Within tlie last twenty years the acreage 
under corn crops has decreased by about a third, the decrease 
being cbiotly in the acreage under wheat, which is now rather 
surpassed by tliat under oats, the two together occupying oleven- 
twelfths of the whole. Potatoes are not much grown, the acre- 
age under green crops being devoted mainly to turnips aud 
other food for cattle, and tho supply of the usual varieties of 
vegetables for the London market. Many cattle are kept both 
for brooding and dairy purposes. The acreage under hops has 
wdthin the last fifteen years decreased 50 |»er cent., and is now 
only abqut 6000 acres, or about 2000 acres less than Hereford, 
and only about a sixth of the hop acreage of Kent. Small fruit 
occupies over 1100 al^ro.s. Tho following table gives the larger 
main divisions of the cultivated area at intervals from 1885 $ — . 


Year. 

Total Area 
under CuU 
tivation. 

Corn 

Crops, 

Green 

Crops. 

H| 

Ponnuneiit 

^FoHture. 

Fallow. 

« 

■ 

680,943 

684,785 

678,559 

666,292 

176,610 

169,605 

144,872 

185,960 

76,467 

67,350 

62,168 

68,740 

65,542 

64,857 

61,306 

61,148 

333,653 

358,250 

881,146 

,392,340 

18.039 

17,236 

20,071 

12,044 


The following table gives particulars regarding the principal Kve- 
stock for the same years ; — 


Ytslir. 

Total 

HoreeR. 

ToUl 
Cattle. ^ 

CowH or Uelfers 
in Milk or in 
Calf. 

8)ieep. 

Pigs. 

1885 

26.017 

113,153 

39,707 

537,837 

42,873 

1890 

25,217 

110,717 1 

42,570 

503,829 

46,822 

1895 

25,552 

103,883 

43,168 

446,416 , 

, 48,048 

1900 

24,421 

115,877 

49,551* 

434,236 

38,781 


Industridt and Trudr.— The' total nuinlier of tMirsons emfiloyod 
in factories and workshops in 1897 was 14,344, as compared with 
12,900 in 1896. Non-textile industries employed 8533 persons, 
of whom 2694 were employed in the manufacture of machines, 
appliances, conveyances, and tools (many of . them in the works 
of the London, Brighton, and South Coast lUihvay Com{)any at 
Brighton), 1184 in drink industries, and 1487 in tho manufac- 
ture of paper, Ac. Of the 5764 persons employed in workshops, 
3023 w'cre employed in cIothir,g indubtries. In 1899, 218,468 tons 
of chalk were raised, 54,994 tens of clay, 18,680 of gravel and sand, 
and 10,923 tons of chert and flint. The only valuable mineral 
is gypsum, of w'hich in 1890, 18,454 tons were raised, valued at 
£6229. Tho development of wliat promised to be an extensive 
natural gas field was begun at Heaiiitield by a private cumpany 
in 1901. The fisherios are of great ip^iortance, including corf, 
herrings, mackerel, sprats, plaice, soles, turbot, shrimps, crabs, 
lobsters, oysterts mussels, cockles, Vdiclks, and periwinkles. In 
1899, 70,715 cwt. of fish, valued at £57,567, was landed at the 
several fishing Htation.s in tho county. Shell-fish was further 
vikluud at £8907. 

Bim.ioGRAi’HY. — Among later wwks are— Sawyer. Sussex 
Natural History aud FolJdore, Brighton, 1 883 ; Sussex Dialect. 
Brighton, 1884 ; and Sttssex P^onys and Music. Brighton, 1885. 
— Kllis. Parks ami Forests of Sussex. Lewes, 1885. — Kgekton. 
Sussex Folks and S^issex IPays. Loudon, 1892. — Hake. tSnssex. 
London, 1894. — Anon, Byegonc Sussex. London, 1897. — See 
also “The Clinmto of tho South-Eastern Counties,” in Climates 
of Great Mrilain. London, 1895. (t. f, JI.) 

SutheriSindShirOy a northern maritime county 
of Scotland, is Iwiinded E. by Caithness, S.Ii by tin.* 
Moniy Firth, S. and S.VV. by Ko.ss and Cromarty, and N. 
and W. by the Atlantic and the North Sea. 

Area and PopuhUion. — According to the lotcst olficial estimate, 
the area of the county (foreshore excluded) is 1,345,480 aci-cH, or 
2102 square miles. The population was, in 1881, 23,370; 1891, 
21,896; in 1901, 21,650, or whom 10,6.50 wurc nudes and 11,000 
females. Taking tho land urea only (1,197,848 acres of laud or 
2027*9 square miles), the nuiubor of persons to the square mile in 
1901 was 10-6 and the number of acres' to tho person 65*5, the 
county being the most 8]»arscly popiilntau in Scotland. Between 
1881 and 1891 the jiopulation dacroased by 6*85 per cent. Between 
1881 and 1891 tbe excess of births over deaths was 1465, and the* 
clecreaao of the i*esident population 1474, The following table gives 
particmlnrs of the births, deaths, and marriages, with the i»eiccutagu 
of illegitimacy in 1880, 1890, and 1699 s— 


Year. 

Deaths. 

Marriaglb. 

Births. 

Percentftgi* nf 
lllcgitiiuate». 

1880 

260 

85 

518 


1890 

378 

84 

445 

6-97 

1809 

370 

91 

465 

4-5 


The following table gives the bitth-rate, death-rate, and marriage- 
late per thousand of the population for a series of years : — 


Ji. 

1880. 

18S1>00. 

lS9p. 

lSOl-98. 

1899. 

Birth-rate . 

23*08 

22*94 

21^08 

21*82 

22*48 

Death-rate , 

16*04 

18*22 

17-91 

16*55 

17*89 

>Marriage-rate 

8*79 

3*19 

3*98 

.3*24 

4*40 


lu 1891 the number^ of Gaa^terepfiaking p«iivin8 in the county 
was 14,786, Of .whom 1115 s&ka Gaelic only* and tboro was One 
foreiguer. Valtiation in 1889-90, 189^-1900^ £93; 594. 

county rin;u<ni| ai memW to mliamenr, 
and Bomoch (624),, the 'county ie on© o^the Wick group of 

parliamenta,^: buivha, and the on)iy royal mrgb. There an 13 
civil form a poor-law cxnubhnklioii L the number of 

paupera and' dependent© fCtBeptembet 1899 was 991. Sutherland is 
embraced in the same sheriffdom with aud 

others is a resident sheridT-substituto in the 

jSiuca^jon,^Tblrteen school boards 43 schools, which 
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had an avaraga attalulance of 2803 in 1608-99, iKrliilo one pri’^ato 
school had B8* Eight schools giye higher education, and the 
^ residue grant is expended in bursaries. 

Ap^imltvin.’—ln 1898 only 2*4 por cent of tho area was uiuier 
eultivatioQ, tho county ranking lowest in Scotland in this regard. 
Tlifl great mass is grazing ground and forest. In 189.*> there wei^ 
19,641 acres 'under wood, 302 of which had been planted since 
1881. An attempt is beiug made to repeople Strathnaver, one of 
the glens depopulated in ^he famous- Sutherlaml clearances of the 
second decade of the 19th century. Of the 2600 holdings in 1895, 
the date Of the last return, the aveiage size was 12 acres; 64*92 
per cent, the highest proportion in Scotland, were under 5 acres ; 
81*23 were between 5 and 50 acres, and only 8*85 over 50. Forty- 
three were between 50 and lOO acres, 44. between 100 and 800, and 
only 12 over 300. Tlie following table gives the principal acreages 
at iutervals of five years from 1885 > 


Year. 

Arftft under 
Crops. 

Cora 

Croii«. 

Oiueu 

Crops. 

Clover, 

Fermanent 

Pafilgre., 

Fallow. 

1885 

40,058 

10, m 

6190 ' 

7m 

9260 

7328 

1890 

31,078 

9,707 

4831 

80S9 

8043 

312 

1893 

31,818 

9,622 

. 4867 

8207 

0078 

47 

1899 

32,884 

9,386 

4805 

00C2 

9530 

100 


Tho folloAviiig table gives jiattioulars of the Jivo-«tock during, tho 
same years p 



Total 

Horses, 

Total 

Cattle. 

Cows or 
lleiteis in 
Milk or Calf. 

Sheep. 

riftb. 

I88r. 

26-11 

12,569 

5469 

211,303 

1218 

1890 

249.0 

10, 8H 

.5293 

202,931 

1028 

1805 

2678 

12,002 

5r,;i6 

203,681 

955 

1899 

2685 i 

1 

12,051 

5814 

*208,510 

815 


III the perioil 1886' 98 the Croffera* Commission dispose*! of 
2562 applications in the county to Ox fair rcnt.s and reduced an 
aV’ii^rogato renUl of ,t7052 to £7253, wiping off £1647 out of arrears 
iuiiouhting to £6172. In the same jicriod 822 applicutious f«»r 
enlargeiiicnl of holdings were dealt witli, and 25,)i02 acres were 
added to existing holdings. At tho Census of 1891, 3170 men and 
650 women were roturnod as being engaged in agriculturo. 

Induairks imd IVailn , — At H^msdnlo (1323;, the only port of 
any Cbnsenuencc, a now harbour 3 acres in ex lent, with a break- 
water 700 feet long, has been built in recent years, and several 
.small harbour works have been undertaken by the county council 
with the help of Treasury grants. Nino SutheTland }»orta are 
included in the Lochbroom fishery district, the stali.stics of which 
will be found under Hoss and Cromarty ; and six of the eight iiorts 
in the llolrasdalo district belong to Sutherlaml. The county ports 
of both districts had, in 1899, 279 boat.s of *2372 tons, 691 rc.sident 
fislienucn and boy.s, and the fish lauded was valued at .€16,069. 
'i'ho following table gives compaiativc statistics for tho llelmsdule 
district alone ; — 


Year. ^ 

, No. 

HOHtS. 

Tons. 

' 

VRlad. 

Value of 
Ooiir. 

Uesideiit 
Flbhenncn 
and lion's. 

TisUl Yaliio 
ufall Fit.li. 

1890 191 

! 1848 

£7750 

£8666 

641 

£16,204 

1898 198 

i 2221 

£7886 

£9803 

414 

£17,100 

1899 107 

I 2172 

£7137 



£9838 

413 

£14,301 


Of the total value of fish caught in 1899, £’8861 was the value 
of herrings only. The number of pci-sons employed in the district 
at tho various branches of the sea fisheries wa« 1113. A light 
railway 7i miles long is being built from Mound to Dornoch* 

A (TTHoiUTras.— E,' Mackav. ffousi aird Clan of Mackay. ^ 1829. 
— Sir W. Framkb. Tfu Sutkerla^ JBook. Edinburgh, 1892. — ^D- 
Macleod. 2*h6 Olomy Manwtxaa of Mackbnzie. 

HiyhlaM Clearances, luverness, 1883 .-rHAnviB-BROWN. Fauw 
of Sulherlan(t.^D. m JPocoekds Tear in, Sutherland. 

Edinburgh, 1888 .--A..Mac?KAY,.. i.S'JtvfeAsa .0/ Sutherland Char^ 
aeiere, Edin burgbU^SO. -rfW* ,B^i(?HOi4fbK, ^olepie. , l^ndou, 
1897.-J- Mao®* m Olaagovj. 169^— H* 

MoRiunoK.^ Giaffie h Cai^nm. Wiok» 

A. Gcnn and J. 'Macuc]^* yewfry. 

Glasgow, . .1.897# ■ SaO£# , Jfemorahilia Dofriestica. • TVkk;‘, 

188K ■ ' ; " yuky \ 

'SuttOflf a tfceJ^«pmpMEa4A 

of SuiYoy, Engtoo^: 11' from London (Vic- 
toria). church of 

St Barnabas^ t iceSmtcal iiistitute^ and a Mnsonie halL A 


cometory was opened in 1890. Population of the urbaii 
district and pariah (1891), 13,977t (1901), 17,224. 

Suttpn-In-Ashflefd, a town, and railway 
station in the Mansfield parliamen^ry .division of Notting- 
hamshire, England, 3 miles west-south-west of Mansfield. 
Kecent erections are a town Lall,^ public hull, and a free 
library. Area of township (an urban district), 4879 acres. 
Population (1881), 8523; (1891), 10,562 ; (1901), 14,862. 

SuWAikiy a government in , tho extreme north-cast 
of llussiari Poland, Wdering oii Pnissia. It luis an area 
of 4840 square miles, and a domiciled population which 
numWed 600,573 in 1883, and 738,632 in 1899, when 
there wore 371,609 women, and the urban population 
numbered 69,834. The majority (389,424) of the in- 
habitants arc Lithuanians, mostly found in the north; 
there are 159,427 Poles (and Mazui*s), chiefly (XJcupying 
the towns; 118,712 Jews; 39,107 Germans; and 31,026 
Russians. The chujf towns of the seven districts into 
which tlie government is divided are Siiwalki (22,646 
inhabitiiiits), Augustowo (>3,746), Kalwaiya (8420), 
Mariampol (6298), Soiiiy (3771), Wilkowis'/.ki or Voiko* 
vyshki (9101), and Wliulistawow (3988). 'Flic standard 
of education is about tho average in Poland; in 1898’ 
tluTC were 180 primary schools attended by 7603 boys 
and 2541 girls. A gcKid fciiture of these schools was that 
no les.s than 1 50 village schools had gardens for teaching 
gardening, and boc.s w*ere kept in 13 schools. No less 
tlian 856,410 aci*es w'cre under croi»s in 1000. The average 
yield in 1895-09 was: rye, 2,580,000 cwi. ; wheat, 
534,000 cwt. ; outs, 1,220,000 cwt. ; Ivarley, 659,000 
cwt, — all ccri'iils, 5,270,000 cwt.; also ]>otat(>cH, which 
are largely grown for dhstillerics, 5,179,000 cwt. There 
were in the provinre in 1897 114,030 horses, 181,700 
horned cattle, 341,6f0 sh(‘ep>, and 165,450 pigs. Boo 
culture is widely spi'tmd, and about ^ 40, QOO Jb of honey 
are obtained every year. The Aveaving uf linen and plain 
woollen cbitli and fishing tiets is exUmsivtdy carried on 
in the villages as a domestic industry, and in 1899 there 
were, trK>, 631 factories, but most of them wore small, 
and their aggregate ret urns did not total mfire. than 
3,000,000 roubles. Thus a great numlxu’ of the inhabit- 
ants arc still com; idled to seek work in winter in the 
other jirovinocs. The felling of tiniUn*, which is flmted 
down the Nyeman, gives oe.cn]xition to large iinmimrs. 
The Nyeman is navigated by steumers between Qrovno 
and Kovno. 

SuWAUclp the capita] of the aWe governtn^ni, is 
I situated 75 inile.s north-west of Grodno. It is well built, 
\ and one of the best kep)t towns in Poland. Its trade Is 
I cliiefly in timlicr, grain, wcRjllen cloth, and other manu- 
factured goods. Its population in 1899 was 27*165. 

Suxemlnty. — “Suzerain,” a term of feudal law\ 
is now used to de&cribc persons or states in |>otfitions of 
sujieriority to uthera. Its etymology, according 
to Professor Skeat {Etymotogijcal JficHoruhr^), 5s ^ 
as follows: “A coined word; made. from French 
l^tin mmm or mrs^^n^ above, in the same way as 
sovereign ''is made frorii Latin. it corresponds to a 
low Latin iyjiie eu$!eranmJf \; Another form of the' word 
hs ^ipulteraa (Oodeftoy,./)c Lan^ue Fnmraist), 

..^uzeit'an W Wn de&ed as “ Qui jiossede un fief d(mt 
4’*^tUres fiefs . reliyent {tiUri and Dktionwiire de 
Frafifai$e). Loyseau, in hh TraM dee 
neur&e (1610, 4rd ed;, p. 14), explains that there aro two 
. kinds bf pubUc'scigneuries, tBat Is, soverdgn seigneurs, 
pOsacS^ing sun^rntm iniperimii and suzerains, “ Lt’s suz^ 
out puissance aup^ricure umis non 
supreme,” ^Isev^here he says that suzerainty is a form 
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of Gfeig^«uriea mich has been iu$iirpee par les 

partiCulierift pour laq^ueRc oxi^nmer i) iious a fallu forger 
Kin mot expr^9,‘et Tapipller suzeiaiiioUs mot qui aiissl 
'^kango §onm\o celle A})ece de st^ignejiiriea est absurde” 

■ (y: 11). ^ JjOyfleau adds, ‘SSeigiieurie siizeraino ost dignity 
q’nn fief ayaiit (p. 3d). P>oiwqaot (JV^oii^veau 

Dictimnnire da Droit) defines suzerain a.s “ sup<5rieur, 
coltti dont un lief rolovait*'; Kogulau {Ghmaire du Droit 
Fmn^oii)y “ sui)erieiir en qwjbpae charge ou dignity autre 
quo le roy.” Tlio name does not occur in the 
tmiiym Fetoiioriini, or in Hotoman^s De Verbis Feudalihus 
( Ajmmetttarim, It -was rare in feudal times in England. 
But it was iwcil ill .France to dcjscribe a feudal lord, tlie 
supremo auzoiuin bebig the ting. Jlerlhi, .under “buzo- 
rainetiV’ shows that the word was not' Used by all feudal 
Writers iu the same sense. (Sec also Butler’s- note to Coke 
oa Liitt nil «•) 

In modern timfis tbo term has coino to be used as 
descriptive of relations, ill-defined and vague, which exist 
botvveon powerful and de}) 0 udent states ; its 
uaw!^ yery indefinil^iie^ being its itjcommeiidation. 

According to feudal law tlie vassal owed certain 
'duties* to the lord y he. promised fidelity and service ; and 
thw lord was bound tq pcii'forni reciprocal duties, not 
very clearly defined, t« the vassid — Duminus msscillo 
cQiiJvg et a/nieu$]^dwitu7\ The relation between a lord 
and nift vaastils, implied in the‘ oath of fealty, has been 
ej{ tended to states of une<iiial jiowct* ; it has boon found 
coiiv'cnient to designate certain states as ^assiil states, 
and their HU]ioriors m suzerains. (Originally an<l pro- 
jH^rly applicable to a status recognized by feudalism, 
tjw tenn vitssal state has Ixaui u^ed to do.scVilx} the 
auborilinato position of certain .states oiteo parts of 
the Ottoman Empire, and still loosely connected there- 
with. 'Such arc Egj'pt and Bulgafia. Jlumaiiia, Servia, 
and Mont^nogrp, onCo vassiU state.s, may now be regartlcd 
as independent. The relations ui these stjites to tluj Otto- 
man Porto are very varied. Egypt has lx»en variously 
descijbod as a vassal state or as a jirotectorate. But all of 
thtjse pay tribute to the fcJultan, oj- in some way acknow- 
levlgo his supremacy (Ullmann, VHUcerrecht, a. 16) ; M, do 
l?(lartenii da Droit Jntmatiomlj Jb83, i. 333, n.) 

thus d^ios the term : “ La suzeraiuctc* ost la .souveraiueto 
Jiinitdo exerciSe pai’ lo pouvoir supreme d’un etat sur iin 
.gouvcriimcnt mi-.sOuverain,” a definition applicable to 
protoetoralfes> wuth W'hicli it is often confounded. Thus 
Mommsen {Hietonj of Rome) indiscriminately describe.^ 
the supremacy of Boinc over Armenia as “suzerainty” 
or “protectorate.” To^ illustrate .the vague use of the 
wr»rd m modern diplomacy may be quoted, the descrip- 
tion of suzerainty given by Lord Kituberloy, which Mr 
Chamberlabi^dn the correspondeneo. as to South Africa 
uioutioped with approval : “ Sai>eriority over a state pos- 
sessing independent rights of government sul/jtK-t to reser- 
vations with rctereiicc to certain sjiecified matters ” (1899 
[C., 9067)* p. 28). . 

M. Gairal (tC« Protcfd^mnt Intet'mtiomif) distinguishes 
siizcminty from protectorate in these respects : (a) suze^ 
proiseto* P<^»<!!«eds from a concession on the jiart 

tfA^.of tbo.smEeraiu (^0 vassal state is 

si#«!V bound to. perfonti';Bpccific services ; aiid (c) thn 
vass4. skiw of actioti thitfi" 

those belonging to a prqk^j^ state ; (rf) there is .rccijmit 
city of ofblij^tio?^., Accoifdiiig to M, Despagnot/the teria 
suzetaiu is applicable to a ciii^ in which a stato concedes' 
a fief, in . v^PtUe of its^ eovppeignty (&V»ai mr U 
Uctm^at p. .46^, reserving to itself ^rtoiu, 

rights as the author of this dbncession. ... * 

• Another writer drawn* these distinctions ; . (a) a state 
connected by protectorship wiki another prcndusly.eiyQyed 

off 
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autonomy; the vassal state did not; (ft) the f jjrotected 
state retains its nationality and its internal administratioi^; 
the vassal state aciiuires a distinct natidnalify*; (c) the 
eHtabli.shment of a protectorate modifies few of the insti- 
tutions of the protectorate state eioept as^ to foreign 
i*e]ations ; the establishment of a s^rainty chonges the 
institutions of the va3.sal state; (d) th© ib’Otccled state 
exercises its iffternal sovereignty'^^ pm pleine^nent : 
the vassal state remains suboidinate in several* respects ; 
((?) whfle the protected state has the right to be assistetl in 
case of war by the protecting state, but is not bound to 
defend the latter, the vassal sUte. is bou^ to aid its 
sumoin (Tchomacoff, De let, p. 63). See also 

Hachenbutger, la Naiwre Jf^uridique du ProtecknyiL 

Hall thus defines vassal states: “ States under the 
suzerainty of others are^ portions of the latter which 
during a jiroccss of gradual disruption or by the gi acc of 
the sovereign have ac()uii*ed certain of the powers of aii 
independent cominuDity, such as that of making cum- 
morclal conventions or of conferring tbeit exequatur on 
foreign consuls. Their position t.jjiffcrs from that of the 
foregoing varieties of states (pr^tj^efor^tes, tkc.), in that a 
jn-nsiimption exi.sts against the possession by them of any 
given international capacity {InUmaiimal Lwu\ llh ed., 

Another suggested distinction is this : Suzerainty is 
title without correvSponding po\#er; protectorate is p«»wor 
witlidut corresponding title (Professor Freund, rditlval 
Science Quarterly, p. 28, 1899). 

On the -whole, usage seems to favour this distinction 
w'hile a ]»rotectorate Hows from, or is a reduction of, the 
.sovereignty of tliu protected state, suzerainty is conceived 
as derived from, and a reduction of, the sovereignly of tiio 
ilominant state. 

As l(j the power pf making treaties, a vassal state cannot, 
as a n^io, conclude them ; such powder dws not exist unl«‘ss 
it is specially given. On the other hand, a j>rotocted state, 
unless tlie contrary is stipulated, retains the power of con- 
cluding tn.uties (Bry, p'. 294), 

There is one practical difiercnce between the tw'o re 
lations: while the protecting and fjrotected states tend 
to draw ntjaref, the reverse is true of the suzerain and 
vassal .stiitos ; a protectorate is genoi?aJly the preliminary 
to incorporation, suzerainty to separation. Sometimes it 
Is siud that the territory of tlie Vassal states forms paid of 
the territory of the siizeraiu ; a proimsition whicli is true 
for some purposes, but not fo)f All. 

All definitions of suzerainty Are of little use. feacli instru- 
ment in which the word is used must be studied in order 
to ascertain- its significcuiee. Evim in feudal times suze- 
rainty might be merely nominal, an instance in point being 
the suzerainty or ovor-lordship of tie Papacy over Najdo.s. 
Jfu some cai^^s it may be said tW suzerainty brings no prac- 
tical advantages and implies no serious obligritions. Among 
' the instances in, whiqh ,tlie term is actually used 
iu treaties .are tSteso : the Treaty, Peace Jpftmficea 

of Paris, 1856 (Artkfe Jit'ana gay. WK^ixcd 
the fluzOTaint^’ 6{ tihtf ^ 

iMndpalUies, ,’]folda5fi4. modifying* the 

h? I'rcaty 

of' 'et 4e 

iiotia ItHwi^runet^ la 
Po^.'et Boiiii la. laaifcflfl owt eon'faiactantea des 

'<priyi}fegaa.el(4i^' 

Xl^f^ 19^'.. AtB^'i458 (Iniitelet, x. 1052) 

orgauiij^i^ae tlm soxerainty 

pi theV’iSaltan^. (Article. ][)/. gervisrament 

'>K'|»8rto be exercisQi* b».«:,Bei!ipc)c^T ',xib Uia 

investittire 'from tlm Vessalebip, it hes 

been said (Tdioumpof^-p. 45).v'l^";aatcde^y-of 
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Tas^:^a|e8 hiw Wn fully By thw 'freaty of 

Berlin .of (Aritclo 1). .In' the Interpijetatiou Act, 
1*899, 8, ’18, (5), *^ 8 U 2 eTamty ” is. uSed to describe the 
authority Sf the sotjereign over native prlucea. 

The vrbrd suseram ia Used in the Pr^oria Convention 
of .^rd August 1881' between the British Government and 
the late South AfHcah |£epublie, Thq convention (by its 
preamble) granted to l3^fe'ii)habUahte complete self-govorn- 
ment, “subject to the suzerainty, pf her Majesty/ and 
this atizerainty Was reaffirmed in the articlfeC JEven when 
the convention wai|»oiifg negotwrted doubts arose as to 
its meaning, and, Ic^l ^Uthfijn^ies divided as to its 
effect (fico speech ot JiortI ^^8, ^^liwarvl, 280* t>. St6V) 
Lord SelborUo, 260^g/^0^ ; •aUsWCT ofrAti^wney^Generali 
260, 1534). It was doubtful whether . temtory could be 
ceded by the Crown oC^its own auAority ; aiid iPthe powOv 
exited the cession could, it was said, be made only by 
virtue of clear words. . fWm the articles substituted in 
the London Convention of 27th February 1884 for those 
of 18tSl, the word* “suzerainty" was omitted. Fresh 
doubts arose as to the effect of this omission ; and a 
correspondence on tKh* jjUibjoct took place between the 
British Oovernment and tfjc Government of the Republic 
l)efo ?'0 the outbrejak of hostilities in >South Africa, the 
former maintaining tb&t the preamble of 1881, by which 
alone any self-government was grantefl, ■was still in force, 
and therefore, that the sfeerainty — whatever it involved 
— remained ; the Transyoal Government, oft the other 
band, contending that tlie suzerainty had Iw'en abolishc<l by 
^Ihe substitution of the 188i convention for tlmt of 1881. 
Writers on international Ifiw differ greatly as to the exact 
position of the South African llcj»ublic under the later 
convention. Some considered it ati independent sovereign 
stale. Mr Taylor {A TreatUe of Pvhliti 

p. 171) treats tlui Transvaal after the convention of 
1 88 1 as a “ neutralized si ate only part Wcrcign,*' ^ Other 
writers describe the relation as that of a protectorate 
(sec Professor Westlake, Revw. de Droit Jntcrnatumal^ 
1890, ]). 208 Pi-ofcssor do Louter doiines it as 
“nuo 8cr^•it^^do du droit drs gens (sorvitns juris gentium), 
ot (pii differ!! do la servitude du droit privii cn ce qu’ollc 
no constituo pas un droit reel (jus in re tdiena) inais un 
droit entrcj deux personnes de droit International (subjccta 
juris gentium) {JRevw. de Droit Inicniotimaly 1899, p. 
830). Dr Von Liszt 0(xs Volherrecht, p. 331) treats tlie 
South African Riipublic a.s.an example of a half sovereign 
state. M. Uaii-al describes it as a.\msa^state. Probably 
the soundest opinion is that the British Crown re, served no 
other rights than those cbtpressly stated in the convention 
■of 1884. . \ ^ ‘ • 

“Suzendnty. or the Rights and Bulics of 
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MACOFF. De fa' Lehre 

<*>n StmUeiiwridndM.v^g^ 

African JUspuhliCi 1899 [O.J 418^, 1900 » . 

J^cgislation, ,1., Vl^;SL , ■" , ^ »' [ '■! 'U L) 

'-.evttiai, «ir.-8;5i^4iOv 

territorial diriUbjItt.'o! . SWaid^;.. e«^jr«fWW,.llw 'cbiirtties 
of Storidii^vV 

Ytetmuilaa^ of' the fx.., 

Stockhoiffi, ■wipfl,- 

and potin1atioft..p88j^'- 

and (1906), » of. itItei'aM 

ialands, foreate;'kM lidete, 

Iljolmar. of W«»er, and 4 

multitude Oif w^telr: . - - ' 


8V<kndtlH6rflry a seaport of E^cupmark^ c<ipital of . 
Svendborg county, omthc ao)^ &ho% of islaiid * 

29 miles by mil south ftom Qdeusetn''pic1^fi^ue 
possessed ot important in .^e Lltllcehturya . The 
is accessible to vessels drawing 20 AeW Sv^dboitj^ mshu«!. 
factures toliacco and earthenwar^ and has. boatbuilding 
yards and distilleries. Tlie harbour is entered and cleared 
by some ,{>500 vessels of 250,000 tons annually, fitter 
\mtig the princi|ml export, and petrolemn, coal, and 
tSe chief iraports. Population (1870), 7184; 

87W ; (1900), 11,54$. 

• SveMdseri^ Jdhailh SoveHn (1840- — -), 

Norxi'e^au compOi^f. in ChristiauMlJ 30th Septcnul'Hsr 
I 1840, SvepdaenWrht th#- ^olnments of mtwic anA MoUn-* 
playing from his father, and after sen4n|f for some, t imp 
in the arftiV, aftd 'hiter touring as violinkt wdth a 
witedering twiiv of be entered tlic 

Conservalorium at Leii>^ig ^through the aid of tlm king 
of Sweden. There ‘ Dand^ pnpyschock,, Haupliuauiv 
Richter were his masters. Mte^'^finother tour, wbkdi 
extended to the British Mps,''Sveiiftsen siwbt a year m “ 
Paris, and in 1871-72 was leader of the anco , famous 
Eutenks . Concerts in Leipzig^ In 1871 .he 'married aft 
Amcricaftj and from 1872 to T877 hei^ondiicted the Claris* 
tiania Musical Society, while in l^l77-78'-'79 be lived in 
Kotne, and Paris. Since ISSS'S/veftdsen hJb betm' 

Court Capellmeister at Copenltagen* Pi^bobly wo have 
to go Iwick to Schubert to find a coniposer wlmsc^ Ojms I 
lias attained the wide popnlaiaty of Svendsen’a -A minor 
string quartet, while his Opus 3, 'ftio' Ix^autnftl" deffrt, 
carried his name almost at once the wdde mwld ovwi 
Though Svendsen was at on© time intiimitd with Wiigneri 
the latter dws not Seem to havo influciitced, bte ihuisie^ 
which includes two sj^mphonies, an excellent,, vkdin com . 
certo, and a hackneyed romance for violin, as weR as a 
numl)er of orchestral rhapsodies. ^ ' . '■■ ^ ^ 

Swan. Joseph Wilson ( 1828 -.-^), Eniishr 

physicist and electrician, was born at Supderlaml on 
31 Ht October 1 828. A ftcr serving his appnmticcahip witji 
a chemist in his native town, Im became fim ^^assisfant 
and later partner in a firm of nmnufacturing^.cdiehij^fs 
in Newcastle. Among its operations this 
the inainifactnr© of jihotographic plat^ and thui^.,Bwau 
was led to one of the advances in iihoipgrapby witli yhkh 
his iiamais associated — the pr<KlUctiou, of. 
dry plates, which were the oufoome of aSa^of^^al pbiServa- 
tion made by him on the effect of heat m iOcreoilrug tho 
r5ensitivencss of a gelfttino-bromiclft fit silver eitt^i^ft. In 
1862 he jMVtcntcd the first comm^ci^lly br^fttieabteip^ 
for carlxm printing in photography, di^pateded 

the fact that vtlien gelatine is in , tho 

presence of bichromate salts, it i^ iftTOubl® 

.^pou-absotbent of water. Swan trok ^lafiuc, 

^dusted over with lampblaok ami scusHt^d Vitb bichvbm- 
ftte of ammonium, and c^pdS^Li^^ photo- 
graphic ;nc|^iiv6 ; thov result maSke fjfo gelariuo 

,ffoiu the siiifface dow.nw«r<hi iu^olftWe depth depending 
pi? the ’pmietfatfou, pf 'tne light, 
which 'n<^tivi ‘ In thts 

^ ^ pino rendered 

d^lable, .and. it. to get at its 

the 'ixfftions that 
cementing the 
by 

epluiion, deiachalrg Iho oyimnal 

^ Tt titSSi powiibJ© , to ri^h\ the. soluble 

p0rti(^S; Mth waU^ and* jfep .phtain a. rpprcsehtelion of 
the fictuT^r, tluHtgh reversed as to right, and left, iu 
rdiet m the pigtiiputed gelatftiie;. This process hast b©eu 



110 


iSWANAGE — 

simplified and improvodLy sul)se<][uo^it workers, but in ita 
oBHontial foaiurce it forJ th^ Vl PUUIC Uf tllC HiethudS 
of photographic repromction most jii’idely used at the 
present day. But Swu^s name deserves remembrance 
even more in conncxk)| with the invention of tho incan- 
deijcent electric lamp than with improvements in photo- 
graphic technique. He%as one. c»f the first to undertake 
tho proiduction of an electric lainji in which, 'as in the 
glow lamp of to-day, the light should be jifoduced by the 
pas.sttgo of an electric current through a carl ion filament, 
and ho ■was almost certaiidy far ahead, in point of time, 
of any other worker in tho saiUe field in realizing the 
conditions bo met and the diificiilties to lie overcome. 
So far ba(jk as 1860 he constructi^d an elqctrio lamp with 
a carl»on filament, which was formed by jiacVing picce.s 
of |Mipcr or card with cliarcoal , jxiwdcr in a crucible and 
subjecting the whole to . 9 . high temiicraturc. "The^iarbon- 
izc’d \m[K)v thus obtahuki ho. inounteil in the form of a fine 
strip in a vacuous glass vessel and connected it with a 
battery of Grovo’a .colls, wlindi though not strong enough 
to raise it to complolo incandoscenco, wore sufficient to 
make it red hot, - This was substantially the method 
adopted by nearly twenly ycar.s Inter, after 

varjou.s fruitless^ efforts to make a practical lamp with 
a filament of platinum or a platiiium alUiy had convinced 
him of the unsuitability of that mental for the purjKise — a 
conclusion which {3\vau had reasoned out fordiiinself many 
years before. By the time Kdi.son liad hit upon the idea 
of carbonizing paper or liambfio ]»y heat to form the 
filament, Svvan had dovUed tin; further improvement of 
using cotton thread “ j)arf*limeiitiz(‘d ” by the action of 
sulj#]mric aci<l, and it was by the aid of sucli carbon 
filaments that on !20tli Oct.ol)er 18S0 he gave at New- 
castle the first public exhibition on a large scale of 
electric lighting by means of gl^w lanqw jiractically 
identical witli those now in univer.sal use. In aiuithcr 
method dwsed by him for the manufacture of filainouts, 
collodion was acjiiirtcd into a cuagulatiiig .solution and tho 
tough threads thus obtained carljonized by Insat. Dr 
Swan lias also devoted atfc.ntion tf» ajiparatu.'*? fm* )nea.sur- 
iiig electric currents, to the improvement of accuinulatojs, 
and to the coiuUtiona governing the <ilectro-fh‘.]K>sition of 
mobils. Ho was elected a felh)W' of tlie lloyal Society in 
and served as ]>rovsi<lent of the In.stitiition of 
Klectrical Engineers in 1808-119 and of the Sociedy of 
Chemh'al InAustry^ in 1901. Tu the last-named year he 
received the honorary degree of D.Sc. from Durham 
Uuivursity. 

8 Wi 8 tflASf 6 | an firban district and watering-place, 
Dorsetshire, England, in tho Eastern .parliamontavy 
division of the county, 10 miles soutli-east of Wareham 
by rail. Thd pier, built in 1896, cost £10,000. Tho 
neighbourhood is a beautiful one. Chnfo (,Histlo lies 10 
miles noi*th-we.st,,of the town. Purlicck stone is largely 
exported* r Population (altered area), (1891), 2G31 ; 
(I901).t3384. 

8Wftfl809t| a seaport and municipal (extended 1889), 
county (1888), and i>arlianicnts\fy borough, Glaniorgan- 
shh^, Wales, '»;t the mouth of tho Taw e, on Hwausea Bay, 
•202 miles by mil of London. The seat of a suffragan 
bishop since 18^0, Swansea ir divided into JO wards undc^' 
a mayor, 10 and councillors. Jn 188§ the 

]>ariiamentary repreSenfetion ^as increased to 2 members, 
There ^re 25 churches, 2 Oitkdip i^urches, and dVeVv 69 
Dissenting chapels ; 'also A' femal^ iraihiing colleifci^ ihtor- 
mediato and , tecitohial 'instractioii schools, mub^Taiijs, art 
galleries, public libraries^ and many boarti and Katiqual, 
schools. The market has been rcbmlt, at a co^t of 
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£26,000, fictoria Park (16 acres) was opened in 1887, 
aiid tteFB are Heveral other parks and pleasure-grounds. 
In 1891, 3442 i^ersons were engaged in the manufacture 
of tin and tin goods, about three-quarters of ^ the whole 
British output' of tin-plate being manufactured within 
a dozen miles of the poyt; 1192 in the manufacture of 
copper and copper goods, 1731 in iron and steel manufac- 
tured, 341 ill Ihe manufacture of zinc and zinc goods, and 
831 in mining. There are 3 daily newspax>ers. In con- 
nexion with the docks;' covering over 60 acres, there are 30 
hydrtMilic l^S (pipping up io 10 t^s of coal a minute) 
and 62 l^droplic cranes. ; In 1888 "the tonnage of the 
vesafls registered was 59,666 iJtons 5 ih 1898, 46,98.5 
tons; in 1900, 66,090 tonSw . In 1890, 4778 ves.sels of 
1,499,529 tons entered and 459^ of 1,464,687 tons 
cleared ; in 1 900, 6042 vessels of 2,048,002 tons entered 
and 5004 of 2,053,116 tdns cleared. Qlie total value ot 
the. imports of foreign and colcgiial mcrcliandise in 1900 
wAs £4,082,400, against £2,724,572 in 1888. The total 
value of the exports in 1900 was £5,951,000, against 
£3,445,367 in 1888. Area of municipal and county 
borough, 5963 acres; population (i^81), 76,430; (1891), 
90,349; (1901), 94,514. The •^^rliameiitary iH^presenla. 
tion is divided betw^een Swansea towm and Swansea 
district, which latter includes jiart of Swansea borougli, 
with the boroughs of Aberavon, Kenfig, Louglmor, nml 
Neath. Area of Swansea town, 4863 acres; jiopulation 
(1881), 50,043 ; (1891), 57,492. Area of Swansea di.^trici, 
10,719 acres; population (1881), 50,547 ; (1891), 59,875. 

Swanwick, Anna (1813-1899), English writer 
and jdiilati thro pis t, was the youngest daughter of Joh/i 
Swanwick of J/iv<‘rpool, and was born ou 22 rid rJunc 
1813. She Avas educated i>artly at home and partly ;it 
one of the fashionable boarding-schools of the day, 
wJuTe she received the usual educatiem of accomplisli- 
jnents. Dissati.sfied with Jicr own iiitcJlcctual atuiin- 
incnts she went in 1839 to Berlin, where she took 
lessons in Gorman, Greek, and Hebrew, On her letiirii 
to Lotrtlon she coTitinuod these piirsuil.s, along w4lli tlm 
study of mathematics. Jil 1843 appeared her fir. st \oliinie 
of translations, ^elcctians f row the Dramns of (Joeihe ami 
J^ckilleK Jn 1847 .she published a iranslation of Scliiller’s 
Jnnfifvau von Orleans; this Avas followed in 1850 by 
Fmist, Tasso, Tphvjenie, and Mgmcnit, In 1878 slie 
published a comjilcte translation of both parts of Faust, 
which aj>]X'ared with Retsch's illustrations. It passed 
through several editions, was included in Bohn’s series oi 
tran.slation 8 , and ranks a.s a standard work. It Avas at 
the suggosit^n of Baron Bunsen that she first tried her 
hand at translation from the Greek. In 1866 she pub- 
lished a blank verse translation of JEschylus’s Trilo<fy, 
and in 1873 a complete edition of JCschylus, wdiicli 
app(iarod witJi Flaxmatds illustrations.*' Miss SAvanwick 
is chiefly known by her ti'anslations, but she also published 
some original work. In 1886 appeared Boolirs, rmr Best 
Friends and Deadliest Foes ; in 1888, An Utopian Di'eani 
and //w it may he Realized; in 1892, Potts, the Inter- 
preters of their Aye; 1894, Fvolution and the 

Religion of Stiss Swanwick Avas interested 

in many of the ftbdal And pliilonthropic niovementa of her 
In 1.861=fllie signed John Stuart Mill*a jietitiou to 
: PaTUaipenV foi? tte i^itical enfronelj^^ent of ymnm. 
'She faeimd Ju the higher. eduGat{ic^.i^ tobk part 

in the foundaticif of iJueeuV Colleges, and 

continue to take^a sj^patheiio intertrt 
whicb -to tSfe oj^ng. pf the univei^tics te ^omen. 

vork 'wa^vacto^ by thu':tJulv^}ty of AW 

deen, which besteAi^ed th^ of LLJ)* She 

diixllR.Novombet 18 ^^ V ' (a* a*) 
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BW9A h the territoit ott the northrwe^ frontier of 
Inila wliicfc ie comprised m ite Swal valley, and does not - 
fncluide,; tibat whi^ di:|ined by its ^cat affluent the 
The jwat river'^rises on the soijtUera slopes 
of the Itiadu Koh/or Dav^ mountains, imjb far from the 
souroes of the Oilgit river, and it joins the Kabul between 
Michni and JWao^era, Only that portion of the valley 
which lies beyond the Peshawar frontier hill»> and #hicli 
is reached by the Malahand, th^ Sb^hkot, and other passes 
from the south, is Swat. To the ^t are the jindepemlent 
Iiill provinces Kohistan, An4/Bdner^ all bor- 

dering the lndi^ir;aiia to the west, are "Dir. a^d Baja^ir, 
which absorb the ^ ^ 

Swat was better 'kbc>Wli*to the ancients, and to the warriors of 
l>aba’3 time, thahit wSHo us until the frontier risiiiffs of ld05- 
1896 gave our surveyors the opportnnity'of visiting the country. 
The ancient name of the river was ^astos, and that of the PanJ- ; . 
kora, Ghoura, under which names they, figure in the liistoty of 
Alexander’s campaign^ The site of the city Massage, the capital 
of the Assakeni, is supposed to bo near the modern Manglabr. 
Hut since the adoption of the Khaibar as the main high road^ from 
Kabul to India the Swat routes had passed into oblivion. Only 
the lower portion of the Swat valley, where the river intervenes 
lietwecu Malakaud and tff^^sses leading to Dir from the Panjkora, 
is of military signiiicanco. ^ upper valley is closely gripped 
between mountain spura stretching southwards from the Hindu 
Koh, ri-sing to 15,000 feet on one side and 19,C!!00 on the other, 
leaving but a narrow space between their rugged summits and the 
banks of the river. The valley, narrow though it is, and traversed 
by the worst conceivable type of hill tracks, contaius many villages 
or hamlets, and is pretty thickly populated. 

The dominating race in. Swat is tiie Yusufzai, an Afghan people 
who migrated hither from the Kandahar country within historic 
periods. They are a fine, manly race, living lirulcr tribal laws 
whioh entourage activity and independence. There are many 
Yusufzais in the pay of the fudiaii Government, and they aro 
renkonod amongst the beat of Goveruineut servants. 11 idden amongst 
the valleys of the higher mountain slopes there arc still to l>e fouml 
a remnaut of the old Buddhist population, a people allied to the 
Tibetans, alK)nt whom very little is at present kiiowm. Beyond 
the post of Malakand, the chi(?f point of importance to us is Clink- 
(lana, where a fort has been built to protect the bridge across the 
Swat river. Chakdana maintained a gallant defence agaiiibt the 
tribespcople in 1897 when Malakand was attacked. 

The relative distances to Chitrnl by the Gilgit route and by 
Swat may be estimated as follows ; — KHil-hea<l at Rawal Pindi to 
Ciilgit about 400 mile.s ; Gilgit to Chitral, 200 miles ; total, 600. 
From the raft way at Dargai (to which point the line will ultimatoly 
reach), at the soiitheru foot of the Alnlakaud Pass, to Chitral, about 
150 miles, or one-fourth of the Gilgit route distance. 

The Govonimcnt of India’s political and survey reports for 1896- 
1897, and Bellew’s report pn the Yusnfzais, aro tho best recent 
autliorities ou tho subject of Swat. (t. U. H*.) 

SwatOWf Or treaty port in the province of Kwang- 
tung, China, The trade has shown a reasonable develop- 
ment, the total value in 1899 having been H. taels 
44,030, 7i>0 (£6,834,000) as compared with H. taels 
21,176,000 (£5,838,000) in 1880, the silver valuation 
(taels), hpwovc^r, more nearly representing iho volume; 
that is to say, while the tael validation shows an increase 
of 107 i^T cent,," the pound sterling valuation ’shows an 
increase of not more tliau 17 per cent. Of tho imports 
(£4,794,000 in 1900), consisting principally of cotton 
goods and opium (each, to tlie extent of over half a million 
sterling), with kerosene, oil, tin, flour, fish, and rice, some 
69 per cent, ranks as jnAtive Chinese trade and 41 per 
cent, as international triwie. Sugar (£843,750 in 1900) 
is the prioci|>al export l oth^r article being paper, cloth, 
tobacco, fruit,, biewas; wan cake and bean oil. The. 
shipping which to 3127 vessel# 

of 2,185,560 fbraiejp t^rblUent afn^antbfc^gi^ 

character of tbe ;p0Opl^^^.]n ton<^ late j^rs. 

There are naw! smtions within tha 

‘district, r.'-- '• 

country of 

^ath' Africa, abfw :inilea ' in. aixSnr . . 

on the ' eastern bo^i^r the Trirnsvaa],.. the' 


Drakensbel-i^ and Lobombo ran^ it is separated from 
tke Indian Ocean by a jjtnpW teriitorjr known as 
Tougalaud, recently incorporated With Zululand' (Kntal). 
The Swasies ai-e a branch of &e 'Bantu famUy, and 
are a com{)aratively industrious |and intelligent moun- 
tain tribe. They are closely allied to the Zulus, 
whom they resemble in appeafance, and they possess 
equally fine idiysique. Swarieland was fu^st constituted 
a petty native state in 1843, when the Barabusa. 
people under their cliief, Swaze, rose against their Zulu 
oppressors, and according to . custom took their name 
£rojn the founder of their chieftauicy. In - 1855 the 
SWazies, in order to get a sti’ip of territory belween 
themselvea and fhe Ztilua, ceded, to the TransTaal a 
nc^w piece of lajid on the Pongola. Ten yjpars later, 
in jrospon.<^ to tlio^ demands of the Zulus, this boundary 
was again altered; •; i . 

In the Pretorik ;Cony(^lion, wWch came into existeueb 
betvreen Great Britaip and thip Tmmivaal ^fter^ the retro- 
cession of tlfb in 1881, tlie following olausb was 

inserted especially dealing with the Bwazies ; “/fhe inde- 
pendence of the Sw^azies within the boundmy lino of 
Sw'azielaiid, as ^indicated iu tho first arricle of tlje Con- 
vention, will be fully recognized.” ' A similar. pi*pvision was 
also made in the London Convention of .1884, when a new 
sot of articles was substituted for those of the. Convention 
of 1881. Neither of these charters of freedom: jiroved of 
much value to the Swazies. In 1886 tho governor of 
Natal received a paper from Umbandine, lh(? cbirf of the 
Swazies, stating that Piet Joubert had calkd on him 
and requested hiy.i to sign a paper laying tlmt ** he and 
all the Swfizie.s agreed to go ♦over and recognize the 
authority of the Boc*r Government, and have nothing 
more to do with ilic Plnglish.” On his refusal the Boera 
rc]i!iod to him, do you i*cfuse to sign the paper t 

You know' we defeated the English at MajUbar”. The 
Boers further added that if the Swazic-s were relying on 
tho British, they w'erc leaning on a broken,, r(3cd,; and 
would find themselves left iu tlie lurch. Subsequently 
to this incident IJmbaudino applied to the Colonial Offleo 
for BiitLsh protection, but without result. Later on, iu 
1887, both Boers and gold prospectors of all' uatiOnaUtioa 
w'cro overrunning his country, and Umbandine at^ked for 
a British resident. This request was also '^refused* Tho 
Bixjrs now determined to adopt tow'ards Swaz^-Und tho 
jiolioy which had proved so successful iu ^u}ul|iidt A 
colony of Boers .settled within the Swaxio uh'iitgiJek and 
proclaimed The Little Free State.” Umbandioo wa^s then 
at length induced to ask the Transvaal for hunbxatibn. 
The Transvaal applied iu 1889 to Great l^lkiu .Jfor iwr- 
mi.ssion to accede to this request, but the Govern- 
ment replied that the only intervention . which they 

could consent must be a dual one. ■ Consequently a joint 
commission w^as appointed to visit Swazicland and report 
on the condition of things there. Sif Fijancis'de Winton, 
tho .English commissioner, who w;as aceorhpanied by 
Generals Joubert aud^Smit on behalf of tho Tfensvaal, 
rc|X>rtcd that Umbandine had alrciuiy, granted coni!lesrions^ 
such as postal tolegraphic, banking, e^toinsi’* Ac., the 
Transvaal) and coQcossioij^s of mining an4*f!?fmJng rights 
to various adventurers, lie therefore considbTed^a, British 
^^protectorate inadvisable ani imp^wcticabJc, and recom- 
^.;toended that tim S^tb Afri^n Re;(>tilttin.3|6o|d be allowed 
iccofB thisbugh the c;o|abtry 4o the^, prdVidod (Ist). that 
, England l9iould hav^ the fi|^ right to tmeh pbrt U; the 
r^rausv^v^iv^P ^ve. It up^faiid’ (2ndy that ^ 2^bvaal 
^ ^is; offer, altliohgh 

^'tifiieid in when the, dual control on 

Britoitt' ahd th® Ttaiiav^al 4ver„ Bwazie- 
i laM not finally accepted b the 
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Transvaal, as they objoctp to the clause about the Cus- 
toms Union. . In 1893 i^urt^er conference on llie S^’azie 
c^^8s^la took place betvfen Sir Henr>' Lcwh and Pi'esidcnt 
Kxugar, the rosult of • Kwh was that tlio. administration 

o{ SWazioland, with cei|ain reservations as to the rights 
of tlie natives, was practically made over to the Soutli, 
Afiicau llopublic. The S^azics at this time were governed 
by a queen regent, who bitterly resented the arrangement 
come to Ixitween Sir 11. Loch and Presidimt Kruger, and 
refused to sigu the agreement. In the following year six 
Swazic envoys visited England for the purpose of asking 
the Queen to take Sjwaziolaud under her protection. . In 
view, however, of the arrangement coma U>, this potitiem 
had to bo refused. In 1894 a ConventioS was wruially 
signed between England and the Transvaal, and the Boer.s, 
in spite of the Swazie op|x)sition, assumed administration 
of the country. Ubatm was installed by them as paramount 
chief. 

The Boers' object in intrigning to acquire Swazieland 
was not merely that of extending their territories. They 
clierished above all things tho idea of getting a road 
through the country to seaport of their own — Kosi 
Kay, fix>Tn w’hich a railway has now boon projected to 
Standerton on the Uurban-Pretoria line. But inasmuch 
as tlioir acquisition of Swazicland was profoundly dis- 
tasteful to tho Sw^aries themselves, and w^as at variance 
with the whole spirit of both conventions, England 
was justihod in deciding that this policy of expansion 
could not bo tolerated indefinitely, and after strong 
reiweseuUtions from Sir Henry Loch she declared a 
protectorate over Tongaland, thus blocking the Boors’ 
farther- progress towards tho sea. In 1898 tho Boor ad- 
iniaistmtiau of Swazieland again called for a protest from 
the British Government, who point<;d out that tho Boers 
were not fulfilling the terms of theeCon volition of 1804, 
which reserved certain privileges and riglits of self- 
government to tho natives. The war of 1899 divcrlctl 
attention, iwm ^the Swazies, but aft/or the fiiglit. of the 
sanguinaiy King Ulxinu in 1898, a provisional govern- 
ment 'wiva. carried on at the chief kraal by the qnoon 
regent ; and' ill tho absence of any white control a 
good many cxcessas wore committed. Under tlio Boer 
ri^ime “concessions” of various public interests were 
acquired by the Transvaal Govern inont, and \*arious 
other concessions were granted to private individuals, in- 
cluding ^ banking,” ; 

In 1899 the European inhabitants of Swaxielaml wero 
estimated by Mr Allister M. Miller, for se\'eral years a 
resident, in tho coUtttey, at about 1600. Tho natives are 
estimated at between 70,0<}6 and 80,000. The imports 
arc valued at .£90,000; exports, £26,000; This dis- 
crci>ancy is due' to the fact that the larger mining and 
land companies with auriferous and other mineral areas 
have hitherto spent a good deal inoro on their mines 
than they have been able to ' recover; Under more 
favourablo auspices the aui'iferous belt, stated to be about. 
200 square miles in extent, might prove to contain 
payable mines. lu, addition to gold, tin, copi>er, and 
coal are said to ftte among Jbe , mineral resources of, 
the country., Swaiieland offers decided inducements to 
the stoeir f^mer and agriculturist. Water is plentiful, 
and the 6t. the\ country is much 

that of Natal -It ia believed that.oufiirf tlio five millxoa:?? 
acres which the ooiintiy: coUtainv least two- iaillMdi ' 
are adapted to the reqmrementis of small agriculturist. 
The soil is in many j^rts ric^.and the dimate is genial, 
and hedthy, except In some of the deeper/valleys . ' 

Tukx\l. JTtsUory of “ShmicUnd,” 

JvnniGl Royal 

Houlh African Hidory. (a; P. H.J H.’ K.) 


> SYSTEM 

awsatllVff 8yrt»m.~The ,« sweating system 
is a term loosely in connexion with oppressiye indus- 
trial conditions in certain trades. This ^‘ayateift^wrig^Viatcnl 
otfcsly in the 19th ojtiUxrv^ when it was klivwa 

contract system.” Contractors supplying the.Cteverhmerit 
with clothing for the army and navy got . the. wotik ^bn^ 
by giving it out to sub-contractoi's, who in some cases 
made the garments or boots themselves with the assistance 
of other workmen,, and in others sublet their subcontracts 
to men who carried them out with similar help. After- 
wards tlris plan was adopted in tho manufacture of ready- 
made clpthing fqr civilian use, emd of' “ bespoke ” garments 
(made to the order of . the enstp^r); I’Veviously the 
practice had been for routs, ike., made up by work- 
men employed on tlie pTemises of the master tailor or 
working together in common worksho|>s, but in cither case 
directly employed by tlio master tailor. The new plan 
brought a .large number of workpeople posse-ssing little 
skill and belonging to a very needy class into competition 
with the regular craftsmen ; and in comsequonce a fall in 
wages took place, wbmh affected, to a greater or less 
extent, the whole body of workmmffti the tailoring trade. 
Tho w^ork was done in overcrowffea and insanitary rooms, 
and the earnings of. the workers were extreiriely low'. Tu 
1850 a vigorous agitation against “ the sweating system ” 
was commenced, based mainly u\x>n a series of article.^ in 
tho Morning Chroiiide^ which were followed b}** a pain- 
jJilct, Cheap Clothes mid written by Charles 

Kingsley under the name of “ Parson Lot,'* and by his 
novel Alton Locke. Kingwsley and hia friends, the CJlui.st iau 
Socialists, proposed to combat the evils of tho ixwealing 
system by promoting the formation of co-operative work- 
shops ; and several experiments of this nature were 
made, which, however, mot with little success. ICxcopl 
that in 1876-77 tho outcry against the sweating system 
yvsn renewed (principally on the ground of the risk of 
infection frt>m garments made up in insanitary surroynd- 
ing.s), the matter attracted little public notice until 1 887, 
w’hen the system again came into prominerice in con- 
nexion with the immigration of poor foreigners iiito East 
London, where largo numbers of these ]jeople wore em- 
ployed in various trades, especially in the tailoring, boot- 
making, and cabinet-making indusmes, under coriditiorm 
generally similar to those complained Of in the earlier 
agitations. In 1888 a Select Committee of tlio Hou.so of 
Lord.s was appointed to inquire into the subject j and 
after a lengthy^ investigation—in the course of which 
evidence was given by 291 witne$a0B in relation to tailor- 
ing, boot-making, farriery, shirbmaking, mantle-making, 
cabinet-making and upholstei^,. cutlety and hardware 
manufacture, chain and nail making military accoutre- 
ments, saddlery and harne^making^. mild dock labour — 
this committee present^ its final report in April 1890. 
The committee found to assign an 

exact meaning to the teriu^ ’‘sweating/^, but enum^^rated 
the following conditions, .those to name was 

applied ; — (1) A' rate of w^es inadbquaie to the neces- 

sities of the yrorkers ordt^bpbrti^^ to the work done ; 
(2)fc:exiccBrive hourt ot labdnri '(3) the insanitary state of 
vibe houses' the wo^W is eattied; on/' They stated 

that, “08 a ruhk''.the,0b^va1^ mode with respect to 
veweating or only partially 

^i^illed ^11^ workers can 

almost regard to 

the 8weotiA^\iB0l^^ that this 

cani^qt bertgaiSed htfjieiBpQhsible fdr.the&dUstrial condi- 
tions ' dfeOTiDed^" for ' the isf .iffie consequence, 

not the caneo of the evilj. not hand 

■^rhftb giv^'motiott to tifc which dbe$ the,, 
mischief. Moreover, the luidwttau Is found to be abtont 
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in in which- th^ fetite aboniBid/* tailorc can'ftideir th^ and 

Whw«S| 'W wa orie liaiid, wo nrid^ as pointed out by this they are not e^>osed to'flie thfeMi:p6t»ide»«i- 

coiai?ii|NW ^^at\ ^7a^aiiiig^”' exists without the prosofice they are usually able to sccnire* .' fen'tbi offiWha 

“ttoy grossly iuiiajr suiti Uie mimufactujiisr, aiiAoto w Itecp 

Uttde^q^a ^orKpoQplia am in the direct employxhent of cost bf production, to givis'-hia w<fck piitl^. ttxiddlbrbeh, H 
it i% CH^ the ot^r hand, no less tme that the is beyond question that any forfi of the ^sniAll master” 

“ middJen^ (Ae;, emplojnr) is coihmcm hi gystem is necaisarily liable to . abuse in mahy.^irections. 

numerous, trades m whi<^ there is no trace of any such Among these small masters the eagemess to" ^ecUra em- 
oppression^ of tha umrltpepple emiijoyed by the aub-coa- ployment is nsudly so keen, that theirdirk id 6f|exl taken 
tractors as is denote by the term **.s^eailhg.,? TbUd, for at a price too low for it to be pusstble -for .i^ese suli- 
example, in shijpbfidldihg' jft. many cases m&rk^ork in employers to pay to their workpeople wages adequate to 
squads, the leading workmen. ehq>lbyiUg their o\^hlielp^^ provide the reasonable requirements of worfcSngrOlaBS life 
ki the cotton trade^lm mule^miiideriS^ehi^^ and pay their The workshbpi^f the middlemen J^r6 scattered over lai^ 
own pieeers, atid ,^: wea^3 their 0 distinct and raese Jittlo jinuisters'^fieqiientTy 3^^ 

manufactured iron trade,:- in mihihg, tt . good deal business from erne- house to another. Both of thesb arb, 

of work is done unefet sub-emplpyers employing their own cfecumstances. liditeli ./tend strongly to make eflEtcjent 
aesij^tants, none of tlmse sntcontrdctors being alleged to regulation' by ^ f^tpxy and the sanitary inspectors yery . 
“sweat*' their helpers. iPhote is, in short, no system of difficult Not wldoint . trade is brisk, 
employment which properly be called “the sweating th^e work-places are bvdrcrbt^i iaa£ manner irgurioats 
system.” At the Mme timer' ‘w^hcrever -workers possessing to health, arid fn . not a. few casb«‘ thfiiit* sauitory eohditiid^ 
a small degree of slrilt and derictertt in organization are is defective. It' wiUvi^ily be.uridefstood that cotobiAa- 
employed under a imftbyr of amafl masters, there sweat- tion am^g the people , employed" in l^e nunn^us umsW 
ing” is likely to obtain. * isolated work-place^' is mucih le^ among 

The common idea, that the “sweater ” is an unscrupulous compact bodies of Workers emp]dy|^ int.lkrge factories, so" 
tyrant, who fulfils no useful function, and who makes that any attempt to resist opjmeatt^Te, conditions of 
enormous profits, has no counterpart in fact. T^atever ployment by trade union orgfiiiization..meefe With serious 
may have been the case in earlier days, before the inter- obstacles. But perhaps the. worist Of all the features 
necine conipetition of the “ middleiuen ” had time to which this method of manufoctrire pre^fite is the absence 
produce itA inevitable effects upon the i>osition of these of motor power and machinery. The fact that/a mariu- 
sub-emplo3'ers, it may now bo considercd to be beyond j facturer has laid out a large sum in pIsLub, thus entaifirig a' 
dispute iliat tho small master (“sul>-contractor,” “garret- j licavy expenditure in “standing charges/* riecessarily 
master,** "fogger,** <fec.) usually works at least as hard as I induces him to do his h^st to make employment regular. . 
ills emjdoyos, and that his gains are, as a rule, no more ; In the little outside wwkshop, on tim other fmml, lengthy 
than a fair return for the work which he i^erforms — work j spells of enforced idleness areibllowed by short pertotis ^ 
which ill many instances consists in dOit\g some difficult j most severe- toil, durfcg which the hours of d^ily latoiv 
part of the job, and in all cases in organizing the labour j are prolonged to an inhuman extent. At the same tim^ , 
engaged,. So far as concerns the “manufacturer,” by j the workpeople employed in the ill-icqnippcd workdiop of - 
whom the “ sw'eaicr ” is employed, and who is dourly tlie the little master are competing with, the mi»h wre efficient 

rausa caumm of “the sweating system,** for him the jiroductiou of the factory provided with/laborir-sovlng 

[>ractice of getting his work done in outside workshops is machinery driven by steanl or other .iriecharilcal' powiiSf ; 
undoiibtodly convenient, especially in localities where rent and in many cases their only chance of retainttg the work 
is high, because he is saved the expense of providing ’under these circumstances is to take it at starvation prices, 
accommodation for those who do his -work. He is also But the progress of invention moves fast,' and antiquated 
free from restrictions as to the subdivision of labour and methods of production are gradually being abai|doned. 
tiie (smployment of a certain doss of workpeople -which Already, in many of the trades in which t}i«<‘ii^eati.ng 
the sentiment of the regular factory workers would system has hitherto largely previdl^j espedaliy.m; the 
impose upon him. The regular tailor, for example, thinks tailoring, the l>oot-making, the cabinet-makings Oi^ .the 
that no one who has not, by a lengthy period of tuition, ( nail-raaking industries, the factory system is . ccmirijg so. 
acquired tho capacity to make a coat “ nght mit*’ ought far to the front in the race for cheapness bt.|^ 
to be allowed to enter the tailoring trade. But in the \ tlia^ although in certain incMsttW centireis^’iija^Wifi^h the 

vrorksliop of the sub-contractor tho -work is split up ! rents of factories are high and a specWly abxmd^nt supply 

into fractions, each of which is soon learned, so that it [ of needy and unskilled workpeople i»; a 

becomes possible to introduce iitto the trade persons pos- [ deal of work is^^till given ojit to smaU qnti|W6 
sessing no previous training, apd goncrally willing to work j tho proportion of the total output a^ui^ttmd to this 

for wTiges far low^ ^n those to which the regular I nwinner is day by <toy 
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[sT^Tisraos 


u». 


1. Stockholm (city) . 

2. Stockholm (rural) 

3. Upsala 

4. Scdermanland . 

5. Ostergdtland 

6. .Ttinkuping . 

7. Kronoberg . 

8. Kalmar 

9. Gotland 

10. Hlekinge 

11. Kristianstad 

12. Malmbhns . 

Id. Ilalland 


14. Guteborg and Bohns 

15. Blfsborg 

16. Skaraborg . 

17. Ver inland , 

18. Orobro 

19. Veatmanlaud 

20. Kopparberg 

21. Gofleborg . 

22. Veatemorrland 

23. Jemtland . 

24. Veatorbotten 

25. Norrbotteii. 

The four great lakes 


1 


Total 


3,015 
2,051 
2,631 
4,264 I 
4,447 I 
3,825 
4,466 
1,219 
1,164 
2,483 
1,804 
1,900 , 
1,948 
4,912 
3,273 
7,459 
8, .'ill 
2,612 
H,.522 
7,613 
9,8r>6 
19,676 I 
22,771 ! 
40,870 i 
3,516 ; 


303,356 
176,281 
12.5.043 
167,888 
281,657 
203,746 
169,266 
228,177 
62,828 
146,787 
219,459 
413,421 
141.344 
340,402 
280.101 
240,907 
254,976 
196,462 
149,382 
220,116 
241,420 , 
234,968 ! 
112^761 I 
116,961 1 


23,361-1 
58-5 
61-0 
63-8 
66-1 
45-8 
41-6 
61-2 
43*3 
126 1 
88-2 
221*8 
74*4 
174*7 
67-0 
73-6 
34-2 
66-0 
57*2 
19*1 
31 -7 
23-8 
5*7 
6-4 
3*4 


29*9 


138,630 1 

... 1 

i . 

172,!J7n i 5,175,228 | 


ISi'IS* iPopaittlon. 


13 


ropiilatlon 

jioS fiq . Ill lit '. 


In 1870 the number of inhabitants was 4,108,525; in 
1900 (the la.st eensua), 5,1 36,44 1. In 1901 the 5,175,228 
inhabitants comprised 2,526,179 males and 2,649,049 
females. The greatest increase of the population during 
the last twenty years of the 19th ci.‘ntury took place 
ill Norrland. As regards the ro.Ht of the kingdom, the 
rural population during that period in general remained 
stationary or decreased, whereas the urban population 
increased very greatly. In 1870 town population 
formed 12*9 per cent, of tho whole; in 1890, 18*8 per 
cent.; and in 1901, 21*7 percent. The ])opiilations of 
the principal towns at the end of 1901 were: — Stock- 
holm, 303,356; Qbtoborg (Gothenburg), 132,111 ; Mairnii, 
62,954; Norrkbping, 41,549; Getie, 30,146; ITelsingborg, 
25,164; Karlskrona, 21,607 ; Upsala, 23,802 ; Jbnkoping, 
2.3,519; Orobro, 22,807; Lund, 16,193; Boras, 16,001; 
KalmsUd, 15,567 ; Sundsvall, 15,087. 

Movement of Population , — The average number per 
annum of marriages, Jiving births, and deaths per 1000 
inhabitants in the years stated were 


Yearn. 

MarriiigBs. 

Living DirlliM. 


1871-^80 

6*81 

30 -.6 

18*3 

1891-95 

6*76 

27-4 

10-6 

1896-98 

6-01 

26-8 

16-9 

1899 

6*24 

20 -2 

17 •« 


The figures for the years 1891-95 were lower than those 
for any other European country, with tSe exception of 
the birth-rate for France^ The rate of mortality more 
especially decreased in towns, falling from 24*1 per 1000 , 
inhabitants in 187i''80 to 18*0 in 1891-95. Dunng 
tho same period the .^rate among children in tho first 
year of life decteased from 129*9 to 104*0 per 1000 
cluldren born living. About 10 per cent, of the births 
are illegitimate. The censuses of 1870-90 showed that 
the several classes of occupation engaged, the following 
percentages of the population ; — 


Claes of Occupation. ^ 

. 

, im 

18P0.„, 

Agriculture 

71*87 , 

67*42 

60*93 

Mining and manufactures . 

1471 

17 TS 

22*72 , 

Commerce and transport . 

5*06 

7-U 

8-92 

Public services, &o. , 

8'36 

7-09> 

[ 7-44 


Consequently the number of persons employed in agri* 


cultural pursuits formed three- 

fifths of the total population ; but as the development of 
the country since that date has proceeded continuously,^ 
the ratio has steadily decreased, the number of those 
engaged in manufactures having greatly risen. 

Rdifjion . — The census of 1890 registered only 49,763 
adherents of creeds other than the Lutheran. These were 
for the most port Baptists and Methodists; there were 
1390 Homan Catholics and 3402 Jews. 

Education . — Daring recent years the Swedish system of 
instruct!^ in sloyd has particularly attracted attention. 
The education in primary or national schools 1ms lieen 
gratuitous and compulsory for sixty years, and hence it Is 
now rare to come across any adult who is unable to read 
and wriic. The cost of maintaining tho primary schools 
is little more than a million sterling, of which tho State 
contributes about ono-fourth and the local districts the 
remainder. There' were 11,981 primary schools in 1901, 
with 833,601 pupils and 5367 male and 10,257 female 
teachers. There arc, furthermore, the specifically Scandi- 
naviau institutions called peasant high schools, for the 
further education of the rural por^ktion, 29 in number, 
with 1510 pupils. Secondary irfsiruction is provided for 
boys at 75 public schools entirely maintained by the State, 
with 18,085 pupils. Education* of a similar standard is 
provided for girls nt some 120 private schools^about 13,000 
pupils), supported in part by grants from the State, and 
the local districts. The State universities at Upsala and 
Lund now liavo 1546 and 693 students respectively. 
I’he medical college at Stockholm has aliout 300 
students. Private subacri[itions have enabled two in- 
dependent universities to be founded, one at Stockholm 
and the otlior at Gothenburg. Tn addition to a large 
number of technical, forestry, and agricultuml schools of 
a lower grade, there arc, for more advanced teaching, 
the technical high school at Stockliolm (428 students),, 
(Jhalmeris College at Gothenburg, the college of forestry 
at Stockholm, the agricultural colleges at I'ltuna and 
Alnarp, and the dairy college at Alnarp. At Stockholm, 
too, is tile gymnastic central institute, where the teachers 
of the Swedish system of gymnastics receive their training. 
•Among tho scientific and literary societies are noted the 
Swedish Academy, consisting of 18 iiiombt^s, which was 
instituted in 1786 by GUstavus III., after tho pattern of 
the Academie Fran^aise, for the cultivation of the Swedish 
kanguage and literature, and tho Academy of Science, 
founded in 1739 by Linnaeus and Others for the promotion 
of the natural sciences. Among other things, tho former 
distributes one and the latter two of the prizes of tho 
Nol^ol Institution. A fourth jirizo is distributed by tie 
Medical College at Stockliolm. 

Fhuiywe . — Tho revenue and oKpoiidituro were estimated in the 
national budget for 1903 at £9,497,000. Tho sources of income 
were principally: Customs, £2,671,000 ; excise on Swedish brandy, 
£1,074,000 ; on Swedish sugar, £578,000 ; income fj:om State raib 
ways (net), £386,000; from domains, £501,000 ; income and pro- 
perty tax (to be paid in 1903), £889,000 ; surplus from 1901, 
£876,000. This surplus has been ooustantvduring TSo^t times. 
On the expenditure aide the following iteme epm^^^ Army, 
£2,832,000 ; nsny, £088,000 ; eduostioii, ‘£092>000 ( interest and 
amoi^izatiip&'Of debt, £^9,000 ; railway ro3lli,iig stock and railway 
-ooQBtruction,' £339|000. To these items must ije added sn additiouel 
! sum. of £312,000 lor railway oonstruflmn ^ip’ he covered by loans. 

hstlpnal debt, the existent, - ip almost oxclusively 

due to railway constmctioti, empunt^loa fiut Gtcmtiber 1900 to 
£18,007,214.^ To boloi^ It the foQk>wiiugr Funds; £14,296, 164 ; 
railways, £2X^264. 644 pre4l eiitato, :£l^,084r648 (whereof domains, 
£7,067,400)1 io thesemay be add^r the funds of the Riksbank. 
The eomipuw menves omeuntod in X899 to £4,772,046; their 
expeoditu# to £5,636,948. Oo the.rersnue sid«#9f^ l>e mentioned 
the foltovring items : Income and p^ope^y t£x, £2, 264, 805} proceeds 
of the sale of spirits (the OotbeobimK is geue7jid& intro* 

duoed), £425,433 ; cootrlbutii^ Treasury, £$83,721. On 

the ex^hditure side j Triuiaiy scho^ £i, 004, 141 ; administration 
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of th 0 poor Uwa, £760,141; Ohurch^ purposes, £626,007. The 
habtliticg of the ooxnikiuiieB in 1875 were £3,262,612, and in 1899 
•£12,478,470 ; their asMts, £20,699,611 in 1899, 

Army and Oenerel military service was introduced in 

1885. The standing army is divided into two classes : there are 
the Fdffvade, almost all garrisoned on a two to three years* service 
system, and there are the so-called IndelUi, to which body belong 
the tn^*ority of the infiantry and about half the cavalry. These 
latter are drawn from the peasantry. Tljoy servo a considerable 
nuinlior of years, and live, as a nile, scattered over the country 
districts, some of them in small cottages placed at their disjwsd. 
After their roorult period is over, they are drilled twenty-two or 
twonW-three days snntiallyw Besides the standing army there is 
the Vampligtige^ or the conscripts, to which ovciy Se^dish man 
belongs from the of 21 to 40. For the first twelve years lie 
is one of the Bivdring^ who are apportioned among the regiments 
and corps of the army and thh ditferent branches of the i^avy ; for 
the last eight years tbe VUrnpligtige are numbered in the Lcmd* 
intended solely for local defence on shore. The conscripts 
wire formerly trained for ninety days, but according to the law of 
1901 the conscript is bound to se/ve in time of peace— in the in- 
fantry, position artillery, fortress artillery, fortress engineers, and 
the army service corps a total of *240 days ; and in the cavalry, 
field artillery, field engineers, and field telegraph corps a total of 
365 days. The Inddia^ on the other hand, are gnidually to he 
abandoned, and the Var/vadCt now 39,000 men, to be brought down 
to about 21,500 men (28911 officers, 657 offiuer-asiuniuts, 1805 non- 
commissioned officers, corporals, 836 civilian officers, &c.). 
During the years 1902-07'aU conscripts are to bo trained for only 
172 days. The Bevdriny of the first year consists of about 29,000 
men, of the twelve years of iDbout 255,000 ; the Landslomi (of the 
eight yearn) of about 205,000 men. The organization of the army 
in time of peace is as follows: 82 battalions of Irifuntry (28 rcgi« 
nieiits), 60 squadrons of cavalry, 71 field artillery and 7 position 
artillery batteries, 10 fortress artillo^, 16 ciigincor, and 18 army 
service corps companies. The men in the navy consist partly of 
enlisted and ])artry of VdrnjiHgtigc sailors ; of tfie former there are 
4100, of the latter about 17,000. The conscripts are to be trained 
800 days (in 1902-07 only 172 days). The fluet includca 11 iron- 
cluda of 3100 to 3050 tons and 4 of 1500 to 1600 tons, 5 torpedo- 
iTuisers, 1 destroyer, 1,5 torpedo-boats of 67 to 90 tons, and 
n of 40 to 58 tons, Ac. To the navy doparlmcut belong further- 
more the tsvo coast artillery regiments, which cojiqileto will 
consist of 1508 men without the conscripts. The naval stations 
*arc Karlskrona (tlio head station) and Stockholm. Fortresses: 
Karlsborg, at the Lake Wctterii ; Bodon (in course of con- 
struction), at tho railway Lulea-Gellivara, Karlskronn, Vaxholin, 
and Oskar- Frodrlksborg, at the entrance of Stockholm, and 
some forts at Gothenburg (in coUbtr\ictiou) and on the island 
of Ootlai^il. » 

Mining, — ^T)»e copper and silver mines at Falnn and Sala, that 
wore formerly of aucli great importance, are now of but little note. 
Tlie iron mines, on the other hand, continue to be of great import- 
ance. The beat iron ore is found Inainly within a belt which 
extends from the soutliern parts of the Bothiiian Gulf to the 
districts north of I^ake Venern. In the extreme north of tlie 
country also there are considerable iron ore deposits, w^mo of 
wdiich are among the largest and richest iti tho world ; such arc 
those at Gellivara, Kimnnavara, Luossavara, and Kuotivara. Until 
lately those deposits have been unworked, partly on account of 
bad comnmnications, partly owing to the high percentage of 
pho.spUoru8 and titanium In them. During the last dtjcado, liow- 
f over, a railway has* been opened from Gellivara to Lulc&, on the 
Gulf of Bothnia ; but the harbour there is inaccessible for half the 
year on account of iCb. A railway has been constructed by the 
State from Gellivara, i)a8t KirunUavara and Luossavara, to tho 
Korwegtan boundary, with a projected continuation from there to 
the Ofoton Fjord, where there is alWaya open water^ The amount 
of iron ore obtained in 1891 was 970,644 tons, and wdlh a con- 
stantly increasing production this became in 1901, 2,796,160 tons, 
1,076,564 tons being from Gellivara. (See Ooimurce,) In 1901, 
48,630 tons of aino ore and 23,660 tons of copper ore were mined. 
In tho same year 271.509 tons of coal , were obtained from the 
isolated field in Malin6hn3 LSn.. Tlie number of miffers employed 
in 1901 was 14,583.' ^In (ionsequenbo of the great supply of iron ores 
containing but little p]hoaph<l^ua qtid of the immense forests and 
numerous waterfalls, w Iron trada attained ^roqt prosperity during 
the 17th and 16th .«iitdl^ and' down ib about the yew 1790 
the production of pig(drbff^was than in Great 

Britain ; but subsoquont'te the suAeesfhl introauctioii of the use, 
of coal in the iron trader this stote of things waa ikwh 
N ow the prodneiliQn of pig-iron in Sweden,’ thoU^ doubleu dUTing 
the U>t thlrts^WBw, end 82«,87tf, tone ia^ ml. U bo*am, 
not li per cent of the production of the world. Owing to ita 
eteelleut quality,' Swedish iron is often preferred to other v^eties 
for special purpWes. Smouht of wrought iroii.' SUtt vteel 
produoed in 1991 uws 434,046 toUs^ hnd this also shows a very 


appreciable increase. There were 16,008 workmen emphiyM in 
ironworks in 1901. 

Agrimliure^^Vn^ number of petty landowners has alwaya been 
groat In 1000, 288,000 farmers owned the land they ottltivatca, 
and ouly 50,400 were tenants. 93,023 acres (2'47 aoros»ono W 
or hectare) were occupied by orchards qpd market'gsrdens in 1900 : 
8.693,906 acres were amble laud, and 3,607,446 acres natumi 
meadows. The acreage devoted to wreharde and gardens had in- 
creased since 1870 by 28,000 acres ; 2,400,000 acres Jiad been added 
to tho arable land, while meadow land had decreased by 1,300,000 
acres, Tlie increase in arable land goes on steadily, and is partly 
due to the decrease in meadow land, partly to the transformation of 
fens and marshes into fertile soil. The extmit of these fens and 
marshes capable of ettllivation is so great that the total acreage 
arable land at the present time would be more than doubled if they 
were brought into a cultivable condition, 2*2 ^ler cent, of tho 
arablo land produced wheat, 11*7 per cent, rye, 6*2 per cent, barley, 
23*4 percent, oats, 3*7 per cent, mixed crops, 1*3 per cent; other 
corn oroiis, 4*4 per cent, potatoes, 1 *4 per cent sugar-1>eet and other 
root crops, 29*2 percent clover and grass, 0*1 percent, flax, tobacco, 
Ac.; 4 ‘6 per cent, is devoted to ^lastoragA, and 11*8 ]>er cent, lies 
fallow. Tlie section lying fallow is decreased year b^ year (in 1870, 

1 5 *2 per cent. J. The average value of the harvests ymldcd by arable 
and meadow land ia £28,750,000, £16,400,000 of it being for corn, 
£2,630,000 for roots, and £9,720,000 for hay. During the last few 
decades an increasiug proportion of field land has been set aside for 
the cultivation of tliose cereals used as fodder, owing to the great 
advauco made in cattle-rearing and in dairy farming. The culti- 
vation of sugar-beet has advanced since 1890 with such strides 
tliat the produce is sufficient to supply tho xvliole demand of the 
country. Tho consumption of wheat per inhabitant is double what 
it was in 1880, and is now half that of rye. Tlie wheat produced in 
the country supplies not half the demand ; the rye, six-scvcntlis. 
The export of oats, in former times very considerable, has greatly 
diminished, owing to their more extensive use at home. Tho 
export of butter has become so large that it counterbalances tbe 
diminution in the export of grain, and tho country still protluces 
a sufljcimit supply of food for the n^ods of its inhabitants. Tbe 
live stock inchirlixl, at tho end of 1900, 633,050 horses, 2,582,665 
horned cattle, 1,261,493 sheep, 79,826 goats, 805,805 pigs, and 
231,960 reindeer. Since 1870 the number of hOrscs uas in- 
creased by 100,000, of horned cattle by over 600,000, of pigs by 
450,000 ; the number of sheep hue diminished by 330,000, of goats 
by 45,000. • 

.Fomfs, —These cover 51,150,000 acres, and provide fuel botli 
for household purpoaes and for the nnraerous iron-works, besides 
affording an article of export in such large quantities that tlic 
(|uaiitity of timber oxpone<l from Sweden is greeter than from any 
other country. The j)ub]ic forests form about a third of the whole. 
At the saw-mills, situated for the ii)m>t pari on tho Gulf of Bothnia, 
43,312 workmen are employed. 

FWAcruvf. —By reason of unsuccessful fishing, the export trade in 
horriiigH sank to 30,000 tuns annually in 1897-1900. 

Ma 7 iif/ncture ^, — In spite of the fact that Sweden has but in- 
cousiderablc dc;>osits of coal, and u holly lacks colonial possessions, 
it]>os 3 esscs important mechanical indiiHtrlus, which have mode great 
strides, especially dming the last few' ycara. In 1900 machine 
Kliops employed 20,681 hands ; factories for iron and steel manu- 
factured goods, 19,146; mills for weaving woollcu aud other 
materials, 14,730; Htone-ciittiiig works, 11.697; brickyards, 
10,337 ; Bpinning-mills, 10,255 ; funiitnre factorios, 10,103 ; 
charcoal wt>rkfl, sugar foctories, wood-pulp factories, paper mills, 
jireweries, match ractorie!^ glass factories, priniir^. hooses, and 
shipyards, each class between 5000 and 7700, Tho number of 
workmen engaged in practical trades is 87,322. The productions 
of tho Swedish factories are disposed of for the most part in 
tho countiw itself, though a not in considerable amount is sent 
abroad. The industries connected with wooth-pulp, Sugar, 
machinery, shoes, end electricity have made the greatest advouees 
in recoct years. 

Commemo.— The aggregate yalne of tlte foi^gu trade olT Sweden 
in 1870 was estiTuated at £16,199,780 (imports £7,802,093', (^xiuirts 
£8,397,887), and in 1900 at £61,006;o07 (ita^tte £29,456,780, 
exi>orts £21,549.227). The princiM articles df import in 19Q0 
W'ere: Coal and coka, £4,682,062 ; grain, £2,^462,263; coflee, 
£1,490,588; machines and implcmmltSf £1,270,179; yarn and 
threi^, £864,824; cotton, £790,198 ; Iddra and l^kins, £779,619; 
Wbolleti woven ^ods, £726>97d; fish, £726;80Q $ petroleum, 
£603,000 f wool,' i|643,898; The coal aud coke imported forma 
m6i« than! 90 MV total jmpply. and .mnouuted in 

1900 ^ 3,180,900: tbim. ;;The principal articles , of Export were : 
W.ood' (not worked, , sawn, or, cut), £3,466,409,V ixtut and steel, 
£2|747,942; butter, £4026,021 ; wood-jWfc <£1*471,794 ; iron 
ore, £718»905; , paper, £683,467 ; machines and implements, 
£637,6.55 ; carpehtrjr work, £598,446 ; stone, £671,998; iron 
and. steel goods, £646,634 ; ipaiehca. £465,896, Tbe exporta- 
lion' ore has inersssitid Mnism ; in 1391 only 172,232 
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tons, in it was 11,761,000 tons Germany takes most of tlio 
supp^. The valno of tho (direct) imports from and exports to 
eOtintrlcs was in 1000 bnt £66‘2,93(> and £476,487 
roipoOtiTCiy, Tihdc was principally with the following countries : — 



' l^onmark. 

Import* . . . ' fS, 719, nss '£10,346,80*5 

Kxports. . . .j 9,319y824] 3,B92,7i»<> 

j23.448,007 

1 a,6aB,«6I 


Shipping and XaingfUmu — In 1900 there wore 2070 sailing 
vosasls of 268,687 tons, and 911 stoumcra of 326,105 tons ; total, 
2987 vossela of 618,792 tons. Of tiicse only tO flailing rcasels and 
90 steamers were of 1000 tons or more, and the largest, was of orily 
8377 tons. In 1870 the aggregate tonnage was 860,200 tons (sail- 
ing vessels 319,800, steamers 30,900). 

Haiiwiiys^ iW.**, Tdegriiph^^ and Tclephmws . — Sweden has more 
miles of railway in projjortion to population than any other 
Kuropean country. The first line was op***^!! for traffic in 1866. 
In 1870 tho total length wns 1060 miles (State railroads 866, 
private 694), which had inen^ased to 4979 miles in 1890 and to 
7217 at the close of 1901^ When 2302 miles belonged to the State 
onil 4825 to private companies, while about 800 niih\s was in 
course of construction. Tho line from Oellivara to tho Norwegian 
frontier is the most important recently under <*on«t]*nction ; it is the 
most northerly railway in the world. The State railways yielded a 
prolit of 3*73 per cent, in 1809 and 3*06 |k‘t cent, in lOfJO; the 
jwivate lines, on an average, one of 6*62 per cent, in 1898 ami 6*21 
l>er cent, in 1899. The total number of fetters, p?jrc»d.««, fte., trans* 
mitted through tho post in 1900 amoiintod to 1 28, 26 t,*2ri3, with- 
out counting newnnapors and journals ; the number of telegrams 
dcsi»atchod was 2,749,488. In 1870 the coiTcapomling numbtrs 
were 13,860,440 and 738,000. The telephone system has been 
more speedily devtdopod than peihaps in any other country. It 
is now largely in the hands or tho State. Tlic total nunil'pr of 
telephones at" the ciose of 1901 was about 9.% 000, of which al>oiit 
33,000 were in Stockholm alone. 

Banhs . — Tho Jftikabanlc or Nafjoniil Diirik of Sweden is tho 
principal and oldest hank in tho kingdom, and the first in tho 
world from which notes were issued. FouTnl(3d a*? a ]»riviite con- 
cern, it was taken over in 3668 by the State, to vhich it belongs 
entirely. It is managed by director wlio, with the exception of tiie 
president, aro elected for three years by th#l)ieL; the. picsident is 
appointeil by the king. Otjicr bank.s are of two categories : private 
Imnks with aolidary responsibility, which alone, aliuig w-ith the 
Riksbank, possess the rigiit of isvup'f? notes ; .and joint-stock bnnk.'j, 
with limited responslhility and not jiosscssing tlie right to issue 
notes. At tho close of 190) the value of all notes in circulation was 
'£8.62.6,616, those of the Kikabank amounting to £5,560,724, and 
of tho private bank.s to £3,064,892. At the clone of 1903 private 
hanks will forfeit tho right of isatiio" notes, that right from thence- 
forward belonging to the Riksbank ahuio. 'I'lie capital and tlio 
reserve funds, besides funds to further disposition (after distri- 
buH(m of the year’s profits) at the cud of 1901, wore as follows: 
tho Riksbink, £3,887,689 j privato banks, £7,006,760 ; joint-stock 
lianks, £6,482,000. In 1900 there were 38S savings ba»ika in exist- 
ence. At tho 'clo.so of the year lltO deposits in theso amounted to 
£21,085,416 (in 1870, £8,155,380), and in the Post Office Savings 
Hank in 1901 to £2,986,959. 

ArTHouvriKs.— iPWmg till Sveriges ojficlcla staii8til\ \ — V. 
Stockhulm, 1857-1902. ^atistisk Ud-8h%ft StocUholtn, 1800-1902. 
— H i'ti F.n. JCman-gariket Sv^ngCf en itp^rtfidc-statif^Uh heshd/^amg 
tuM hisitgvisiha anmUrTcni^ar^ Stockholm, 1876-83 . — Li-ndbeho. 
Introdnetu:^ remarks on tho hsherics and fishing industries 
of Swodfen in the Spteial Oataiogiwfor Suirden of the International , 
Fisheries Exhibition hold at liergen in 1898. Stockholm, 1898. | 
— LbKSTiibMi (World’s Coluttibiati Exposition 

1893, Gbioagob Stockhjllm, 1898:— NoAOBS^sTRiiM. ISindustrie 
minUfA dA la SxUide e®t Stockholm, 1897 .— Rosen berg*- 

(M^rafiHkt*strdistUk!t tfwr Snerigf, iitoekholm, 

1882-83.— SiTNPB ARC*'. seW pcuple pt sdn ifiduHrie , 

(English translatioiol about to bo pubUsn^d). Stockbplin, 1900.; 
The Sioediah Tmrin^ CluVs (htide to J}ufcden» London, 1898, — 
TiroMAs. Sweden^ and ike Sweden, Olncn^Hhd Kew York, 1893. 
— MoNi*BMtT», H., and others, Sveriges fddor(<!t/rd,n 

dldsia idg till vdrag dagar,' Stockholm, 1-877-91. — Ki£DVSSA}rn» E, 
Srenska stafJs/W^nixiens historiska ultpUkling frdn nMotatid tUl 
vi\ra ditgnr: Stockholm, 1890 ,— NauMAHSi. Sifcriges ^ static 

jafiningsHUtt SiOckbOlm, 181^9-84'. ' - (E* 8o,)‘ 

,tT. Recjekt History. 

The economic condition of Sweden, owing to the progn^ss in 
material prosperity wdiich had taken place in tho country as the 
result of (he Franco ’Oennart war, Was at tho acopfwion of Oscar IL 
to the throne on the 18th Septc^niber 1872 fairly satisfactory. 


[nwTORy 

FoliUcally, however, tho outlook was not so favourable. In their 
resul'ta, the reforms inaugurated during the preceding roign dirl 
j not answer expecrations. 'Vi’ithiii throe years of the a-M 
iniroifuctioh of the new electoral law.s, De Geer's 
I mihistrv had forfeited much of its fonrier popularity, 
and hacl bcfin forced to resign. In the vital matter of ^ 
national defence no cummon understanding had luuui arrlvod at, 
and during the con diets whkh had raged round this question, 
the two Chambers had conu) into fve(iueht collision and paralysed 
the action of the (Jovernment. Tho pasant proprietors, who, 
under tho hame of the ‘^LMidtmonna parly,"* foniictl a coiii]>act 
majority in the Second Chambfer, pursued a con.sistent polity of 
class interests in the matter of the taxes and- burdt-na that had, 
as thoy uv^l, so long oppri^sed tho Swedish peasantry ; and 
contJoquently, when a Bill was introduoed for suprscHling th(j 
old systeia of arniy organiaatloti by" general compulsory service, 
they ilotnAnded aa a condition of its aecoptance that the military 
bitrdorts should be more evenly disitibuted in the country, and 
that tho land luxes, which tncy regarded as a burden under 
which' they had wrongfully gi'oaUed' foip centuries, should be 
abnliphcd. In these cireuiiistanocs, the “L«ndtmanua" party in 
the Riksdag, who desired the lightening of the mililAry bui-don, 

I joined those who desii*od the alx>litlon of landlordism, and formed 
a com]>ac.t and pr«iiiominant majority in the Second Clmmbftr, 
while tho burgluT and Liberal parties \vx*rc reducbd toanimj)olcnl 
“inU'lligonce" minority. Tins majoril^ in the Louxt Chamber 
' WAS at once attacked by aij.other (5omj)*\^ Siinority in. tho Upiwr, 
who on thnir side maintained that thofluited land taxes were only 
a kind of rent-charge on land, w*ore incidental to it and in no way 
weighed u}>on the owners, and, rnrtroojyor, that its abolition woiilil 
be quite tmwarranlablc, as it was one of the surest sources of 
rovemin to the State. On the other hand, the first ChaiuluT 
refused to lisian to any abolition of the oM military systiun, 
BO long as tlio defence of tho country hacl ni»t bdm placea 
upon A sceiirc b-isia by the adoption of general c'onipulsory 
military sftr\ic»i. Tlio (lovernimnt stood midw'ay between thesw 
eonfiioting majorities in Ibo Cbambers, unabhi to line! siipjiort 
in either. 

Such w.is tho stale of affairs when Oscar IT., snrroiiiKhsd by bis 
bite brother's advi.^ors, began his reign. One of his iirst e;iros 
w.a.s to imuTuse the Ktrcngth of his nav^y, butin eoiiw’qiinnce of the 
contimu'd anIagonisTU of the political parties, he was unable to 
olfect much. In the first Riksdag, hoW^ever, the so- 
called •'* compromise," which aft^rw'ards ]>layed such The party 
an import unt part, in Swwlish political life, came into compro- 
existence. It originated iu tho email “ Scania " party mlaeoi 
in the Upper House, and was dovisofl to ostabliali a 1674, 
mddifs mvnidi between Ibe coiiilieting parties, '/.r., tho 
ehamjuoua of national defence, and tboso who demanded a lil'htrn- 
ing of the burdens of taxation. *Tho king himseU perc-tived in 
tho eompromiso a unvans of solving tho confiie.rirjg questiufis, and 
w.armly apj)rovod it. He persuaded his ministers to e»>natiiutc a 
ajiccifil inquiry into the proposed ahulition of land taxe«», and in 
the address with whiim ho opened tho Riksdag of 187.5 laid 
jwrticular stresH upon tho neceseily of giving atlcntion to the 
sotilcnient of these tw'o burning quontions, and in 1880 ag.aiii 
came fiuward with a new propf»aal for increasing tho number of 
years of service with the militia. This iriotion having been 
rejected, Do (rccr resigned, and wasj aueceeded by Count Arvid 
I’ossc. Tho new prime minister ©ndeavrtured to solve Ifc© queslitm 
of defence in accordance with tho vienvu of the ‘^Landtmanna’* 
party. Tlirco parliamentary committooa ,ha^ prepared schemes 
i ibr a remission Of tho land taxes^ for a new iysUm of taxation, 
for a reorganization of tho army based: on a HamjHthipp (regular 
army), by the enlistment of hired soldt«a*ia, and for naval refonuB. 
Ill thi.s last connexion the most suitable types of vessels for 
coast (lofence as for oifenoe clotermm^d But Count 

Posse, deserted by his own pafty the Arniy HiK, resigned, and 
was succoedod on 16th May 1884 bv who bad 

Iweii minister of finance in the ^vious Onblh.^* Tlie now premier 
succeeded t4n. persuading A Bill, inoreasin^ 

: tho period of servSce^wltfi the edl^trAlii Ih.A stmjr to six j^ears ami 
that in the mBitia tp fdr^r.two^Aje^&nd'ae ^ set-oif n remission 
of 8i), j)«r cont..oA ; : i'; 

Infitiencodby thoVs^pnflhJ!^ *** 

in. oohseql)Qnee:of thio iiite where Prince 

Bmmarck had ihti^uced »t6m. a {srntectiphisi 

.party had tried gfiik adheronts in the 

. S^weaiflh ‘^ijatidtiiiann^^^^^^ formed in 1867. It con- 

RistAd^tttQBtly.ot the larger sibd Sifialler peasant proprletoiiBi' who at tlie 
time 'of the (^3 "Stahden Raksds^' always opposed'io the nobility 

ahd the clergy. The object of, the i>iiriy triis to bring about a fusion 
l^ctween the rcprosontativcis of the large landed protnietors and the 
regular iw»«ant propfielors, to support the intetesta of landed pro- 
pHetors in gen<irftl against thpgc of the town representatives, aiid to 
resist GfroSm intetferohee In the adniirdatration of local affairs. 
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the b<>Oy then turns on the biHiast. By this action a watjer . 
jwlo player is able to get a good view of the field of play, j 
Und as it is a very fast stroke, it is extremely iiftefiil when ! 
racing for^ or,s)li‘ibbliiig, tho ball. j 

Water polo has also Iwjcu one of the factors 5u the ! 
advance of swimming. It appo.irs to have )>ecn played j 
first in tho ’seventies, but it was not until the 
the English Championship in 18§« 
that swimmers Ix^gan to t»iko nnich interest in 
the game. Its g^iwth wa.s, however, rapid, for in 1889 a 
big Loudon League was formed; on 26th, July 1890 the 
first county matcJi was played^ and two days later England 
and Scotland met at Kensington, Theire is now a regular 
County Championship, and ‘|!{'- aeries of amiudl interna- 
tional matches between England, Scotland, Iixjland, and 
Wal(?s. The teams consist of seven a side, and tlm' game 
is played in a bath o¥ open wdter liot mure than 30 yards 
or less than 19 yards in length, ^^hile the width must 
not brt more than 20 yards and the dej»th not less than 
3 feet. Tho goal posts are 10 fetjt a]urt, with crf)sa bar 
3 feet above the surface when tlic water is o feet and 
over in depth, or 8 f^ekfrom the l)ottuin when the W'ater 
is loss than 5 feet in depth. An ordinary Football AssocLa- 
tioii match ball is used, and ■when playing it th(» men are 
not allow'ed to touch it with b<»tli hamis, or lake it under 
watt.*r. Neither must they si and r»ii tlio bottom when 
playing it, duck an opponent (unhiss lie is in jxisscssiou 
of the ball), retain possession of Die ball when ducked, 
interfei*c with or impede an opponent unless lie is holding 
the ball, or jump from the Ujttom, or piisli oil' f mm the 
side, in order to play the ball or dink an opiKment. 
'I’hcrcaro also numerous nilcvS as to penalties for fouls, 

Fr**ui tile mere scramble which the gunio Avas in IS^S, 
waUa' pi»lu has now' Ix'oome a scicntiiic e.\j>osition of skill 
in the water. Its great use to swinnuers lias been the 
*de\‘'l(i]nni‘nt (»{ staying power. 

Siuct? IS‘‘1 scientific swiiimiing and diving have made, 
groat ad\ancos. A kuowdedge of Hoating is of vital 
necessity before one can brci.Mnc an exf»ert in 
oa higher brandies of swiinniing, and the, : 

ability to flo;it projierly in fresh vsater can only be ' 
acc|uiiv‘(l by long practice. The r'‘l:itivt5 buf>yafiry of ea<*li | 
individual varies, and as a conse«pience a posithm which 
would suit one man W'ould send ain/tlier to the bottom. 
The best w’Jiy to learn i.s to stand on the botttnn of th.e i 
bath and giMduuUy let the, Jiead back until all ot it ('xccjit 
the face is iiiiuKTsed, the arms moan while being carried 
slowly back unt>il they arc in a line wdth the rest of the 
body "(as wemM hold your anus atjove your head if 

on dry land). Keep tlie legs together, ami then, after 
taking a g(X)d inspiration, push g^mtly away from tho 
bottom. . if tlid balance has l«?eu correctly gauged tho 
legs will rise slowly to the surface. Probably Aho water 
will wash over the face, but this must not ‘make the 
learner give up, as that inconvenience w'ill in all likeli- 
liood bo only temporary, Aliove all tilings, the beginner 
must not try to ,,6ee whether h® floating, lift up 
his head to see if the legs are crfi, the surface, . Thi& is a 
common fault, and ^ it ujtsete the balance at once, the , 
learner often gives Up the attempt to float in dofii»air. 
Once floating has hpeu ipaster^jjlj'Ahe. smart feats of thO; 
e.\perts may l>o capful study. ; 

systtmi of back swfew^gAyhicfl^fe S^rvifse in 

saving life has been p^lscted :^ytUe offleers of the Life ' 
Saving Scan^ty. When'cairyhlf^l)^ 
back stroke Idck were made, ^ re^uer, ai well a» the 
{lerson l>oiug rescued,, would at intervals sihk bclpw thdjj 
surface, and it is therefore essential that tho legs should 
be inclined towards the bottom at a greater angle, and 
that progression should be knade by .semicirctilat sweeps 


of the logs from the knec« doTOw^-rds. Another service. 
to English swimming rendered by Jthe life ^ 

Saving Society was its invitation to the expert 
amateur divers’ of Sweden to give a demonstration of ' 
tludr «kill.;at the Diamond Gala in the West ■ 

India Docks, at whicli the IVince and Princess of Wales 
wei-e present. Nothing like* their display had ever 
before boon seen in this country, but since then their 
styles have hf‘,cn cojjied, and great improvement has taken 
pl^c in the form of English rlivens. The Swedes are 
wonderfully skilful and graceful in dives fmm great 
heights. Forward and backward headers, baci^^ard 
springs, somersaults, and awuUow-like dives are fnere 
child’s-play to them, and 60 feet is a common drop. The 
" SAvallow ” is one of the most thrilling diveis. Tlie Swede 
will stand ou a platform 60 feet above tlii: surface, make 
a rnn, an<l then spring out uito the ahr. His head is then 
at once thrown ba(‘kw'ards, the l)ack hollowed, the arms 
flung out liorixon tally and at right angles to 4lic body, 
and tho logs stiuightoned mul closed. He falls in this 
pc^sition until some f<x*t from the water, when suddenly 
tho uruis close, tho lioinl fails between them, and the body 
comes into the correct atul usual iX)sitiott for entering the 
water. , 

Sin'inmintj flnutnU, V)0i2 . — 100, yards, 1 minute J seuoud, by 
J. H. [h i bysbiii'. ^fancduslcr O'sIxiriK^ at Mauchester, 23rd X^ov- 
cuil>''r ISSttt; 150 yaids, 1 tniiiuta seconds, by J. H. Derlvy* 
shivo, M{ii»**}iester OsImihic, at IJui'ftUun, ^th June 1809 ; 220 yanls 
2 uiinutoa 34 V wcotuls, f>y .1. Jl. l>rl»ysTkire, Manchestor Osborne, 
at Bui'hIcui, i^tli .lime 1800 ; 220 yaxds, 2 minutes aeetmd?, by 
•f. H. Derbyshiie, Maiiebester Oahonie, and F. C. V. Ijauc, 
iSoufh A\'ale? .'dead heated;, at Binjfdngliam, l7th September lt*00'; 
300 yuuln, 3 niiimbs 17-.^ seconds, by F. C. V, Iisitie, New South 
WaLs. at Pil.i.*kp<»ol, llrb September hSOO j 440 yanls, Sminni*^ 
0211 s<-'M*iids, by.!. A. Jarvis of "Leicester, at Bucup, 27th* October 
IJOO; .‘ibO yard^. (» ioiiuitcs t2^ seconds, by J. A. .Tarvisjof Leiceslrr, 
at Suiideilaud, 41b 1800; 880 yards 12iDimiJiee20 soondp, 

])y J. A. Jar\‘.s v[' L»'i«.est“r, at Leicester, 8th August 1890; 3000 
14 niimiiea 10 seronds, by J. A. Jarvis of Leicester, at 
’Wal.Mill, ir.tJj July lS'i‘> ; 1 mile, *Jo )wirmted'13Ts seconds, by J. A. 
.birvis «»t‘ l.fir.^ster, ul heic'rtUT, 8tb August 1890. 

i'linujifuj —With viine-limit of 00 seconds, 78 feet 9 

im lii's, by AV. Tayha (.f iJootlo, fit Bootle, Idtli Sej»teiuber 1399. 
Willtiiut timc'lirnit, 82 lb(4, byW. Taylor of Bootle, at Bootlo, 
I’lth »'S«*pt»*mber 3 S09. * ,i 

M. A. Holbein swam fn.m Black wall to Ofravesend Town Pier, a 
dl.-^t'incc’ of {ib<»ut 20 nnb.s, cm 29tU June 1900. in 4 hours 43 
t> si-oonds. r.ipfaiii Webb swam the same distance in July 
1S75, in I iiouiM .“j-i rnijiuti '* 1 1 .«feonds. M. A. HoUieln swait,. from 
Black wall lo 2 miles bcvoiul riravesend Tow n Pier and back to 
with ill a milu of his .staiting-pofut on 25 th July 1S99, in 12 hoiii’s 
27 minutes 42J dwiowda, the distitnco covt*re<l being about 43 miles. 
M. A. Holbein swMui for 12 horu'.s in Spithead arid the Solent, on 
11th Au>?ust 1.899. and in that time it was computed that he 
covered between 40 niid -17 nillca. He whb (pute fresh, and his 
body wann wlieti left the wat-er, and, but for doabn css coining 
on, would have gone fartbor. On, 27tli Augi^at 1902, H^Jbuin 
almost succccdccl in swimming tho Ohanncl from Cape ftristicz to 
Dover, being taken out of the water a ihilo from bind ewirig to 
tho adverse tide. V. Holmes, of BiTTuingham, sy^'acu 14 inib« in 
4 houi-s5 and 45 minutes, on 24th July 190&, in an attempt to swim 
tho English Channel from D<wor to'Calaip. Kfldamo lf«vccw;iu an 
Austrian lady, swam nearly 20 miles In on 6th 8epU**n)ier 

1900, in an anemut to swim the Englisht^hannel from Calais to 
Dover. (b. H*.) 

8wlj^l»iirhe^ Alfferri^n , Cfharles (1837- 

— ), English and rntic^ ws hord in Chajid fritreot, 

^ Belgravia^ .&th April' 1837. He was the boU of Admiral 
Clmrbss Hetijy Si^ihbiirne (pf an ohi Northiwubrian family) 
wdi^ of I^fy Jana Henrietta, a. daughter of (hjorge, third 
rcfirl ;Pf ^lllmruhaui; /\It; may almo^st bo said to have 
"l«en by Jicchi^ut that Hr Swinburne oi^cd London for 
his birihplace^iihce he was removed from it inuuediately, 
and always felt a cordial <Iklikjfe for the surroundings ami 
irifluoTicea of life in the heart of a great city. His owii 
childhood was spent in a very different environment. His 
grandfather, Sir John Edward Surinbiirne, Bart., owned 
^ ‘ S.TX .— 16 
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an efitato in Korthumborland, and his father, the Adininil, 
bought a beautiful sjKit between Veutnor and Niton in the 
Isle of Wight, called Dene, together with a sti-ip of 
undorcliff known as the LaraisUp. The two homos were 
in a sense amalgamatet^ Sir Edwar<l used to sj>eTMl half 
the year in the Isle of Wight, and tho. Admiral’s family 
shared his northern hnmf for the other Jialf ; so that the 
poet's earliest roeolleetions took the form of strangely 
contrasted emotions, insjiired on the one liand by the 
bleak north, and on the other by the luxuriant and tepid 
south. Of the two, the inliuenres of the island are, per- 
haps naturally, the stronger in his poetry ; and many of his 
most beautiful pieces wore actually written at the Orchard, 
an exquisite spot by Niton Bay, which lielong<jd to relatives 
of the [ioct, and at which he was a constant visitor. After 
some years of '’^irivate tuition, Mr Swinburne was sent to 
Eton, where he rcngiined for | 
live years, proceeding to Balliol 
College, Oxford, in 1857. He 
wan three years at the Univer- 
sity, but left without taking a 
degree. Clearly he must have 
cultivated while there his pas- 
sionate and altogether un- 
academic love for the literature 
of Greece; but Jhis under- 
graduate career was unattended 
by university successes^ beyond 
the Taylorian Prize for French 
aivl Italian, which he gained 
in 1858. He contributed to 
the “Undergraduate Papers," 
published during hia fu’st year^’ 
under the editorship of John 
Xichol, and he wrote a good 
dejil of poetry from time to 
time, but his name was ])rob- 
sibly regarded without much 
favour by the college authori- 
ties. He took a second class 
in clas.sical moderations in 
1858, but bis name does not 
occur in any of the “Final" 
honour schools. He left Ox- 
ford in 1860, and in the same 
year publislied those remark- 
able dramas, The Quem Mother AixiKhN<>N omai 

] , i.* 1. 1 *1. (hrom a ph'jtfHjrnphoy i 

and Jiommond, which, desjnte 

a certain rigidity of style, must 1>e considered a wonderful 
])(‘rf<>riuance for so young a poet, being fuller of dramatic 
energy than most of his later plays, and rich in really 
magnificent blank verse. The volume was scarcely noticed 
at the time, but it attracted the attention of one or two 
literary judges, and was by them regarded as a first appear- 
ance of uncoimnon promise. 

It is a mistake tq^fiay, as most biographers do, that "Mr 
Swinburne, after leaving Oxford, s}:>ent some time in Italy 
with Walter Savage Landor. The facts are quite other- 
wise. The Swinburne femily went for a few weeks to 
Italy, whore the poet’s mother, Lady Jane, had been 
e<bn.‘aled, and among other places they visited Fiesole, 
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ii$ver Jived in Italy for any length of time. In 1865 
ap] scared the lyrical tragedy of Atalanta in (JaJydon^ fob 
lowed in the next year by the famous Pmmi and Balhuhl 
and wdtli them the poet took the ]»u])Uo gaze, and lH*gan 
to enjoy at omjo a vogue that may almoHl Ix^ likened to 
the vogue of Byron. His sudden and imperative attrac- 
tion did not, it is true, extend, like Byron’s, to Iho un- 
literary ; but among lovers of poetry it was sweeping, 
permeating, and Hine(?re. The Potm^ and BallaAh w^ere 
vehemently atta(*ked, but Dohirefi and PatiFtine w‘ere on 
every one's lips ; as a potd of the time has said, “ We all 
went alxmt .chanting to one another these new^, astonishing 
melodies." Chasteia^dy which api^ai-ed between Audanta 
and Ponns and Ballad, opj^y^d perhaps less unstinted 
attention ; but it is not too' much to say that by the close 
of liis thirtieth year, in spiU‘. of hostility and detraction, 

•Mr Swinburne had not only 
placed liiinself in the highest 
rank of contemporary poets, 
but had even established him- 
self as leader of a. ehr)ir of 
singeiy^to whom he was at 
once^lAastor and pro])hot. 

Meanwhile, liis private life 
was disturbed by troublous 
intlucnces. A favtmrite sister 
died at East Dene, and was 
buried in the little shjuly 
churchyaRl of BonchurcJi. HtT 
loss overwhelmed tin* poet’s 
father with grief, and 
could no longer tolerate the 
house that was so full of tender 
memories. So the family 
moved to Holm wood, in the 
Thames valley, near Beading, 
and the poet, l>eing now within 
sound of the London literary 
world, grew anxious tn mix in 
the company of the small body 
of men who shared his sym- 
pathies and tastes. Booms 
were foiiiul for him in North 
Cresirenl, off Oxford Street, 
and he was drawn into the 
V‘>rtex of London life. The 
N Pre-Kaphaelite movement was 

in full swing, and fjw the next 
few years he was involved in a rush of fresh emcitions and 
rapidly-changing loyalties. It i.s indeed n(M!essary to any 
appreciation of Mr Swinburne's genius that on© should 
understand that his inspimtiou has bc^en almost invariably 
derivative. His first l>ook is deliberately Shakesi^carian in 
design and expro.s.sion ; the Attdantay of course, is equally 
delilxirate in its ]>ursnit of the Hellenic spirit. Then, with 
a wider swing of the t>endulum, he recedes, in PoeynA and 
Balladsy to the example- of Baudelaire and of the Pre- 
Raphaelites themselves; with, the Sonfj of Italy (1867) 
he is drawing towanls the revolt of Mazzini ; by the time 
SoTj^js before Hfunrlse are completed (in 1 87 1) he is altogether 
under tho inliuenL^ of VJ^r Hugo, while Borne has lx;com© 


where Landor wiis then living in tlie house that had been him “first name of ftio world's names." But, if Mr 
arranged for him by the kindness of the Brownings. Swin- Swinburne's inspiration, jras derivative, his manner was in 
burne was a great admirer of Landor, and, knowing that no sens©' imitative ; h© taught to ]>oetry a spirit entirely 
ho was likely to be in tho same town with him, had prp- his own, and a method ewlh more individual than his spirit, 
vided himself with an introduction from hia friend, Richard In summing up his vferk we shall seek to indicate wherein 
Monckton Milnes. Landor and Swinburne m(it and con- hi.s origitmlity and his service to poetrj' has lain ; mean- ‘ 
vensod, with great interest and mutual esteem; blit the while, it Is well to distinguish clearly between the influences 
meetings were not for more than an lumr at a time, nor which touched him and the original, XK?rsonal fashion in 
did they exceed four or five in nurnl)er. Mr Swinburne w’^hioh ho assumed those intlucnces, and made them his owm. 
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The spirit of Mr Swinburne’s muse has always bf^en a 
spirit of revolution. In dvsd Jiulhjda the ifivolt is 
aj^ainst moral conventions and restraints ; in hmtre 
SiuirlAe the arena of tlie contest is no longer the .scnmual 
8[)hcre, but the poetical and the ecclesiaslioal. "J'he de- 
testation of kings and j>riests, which marked so much qf 
the work of his nuiturity, is now in full wing, ajid Mr 
Swinburne’s language is somctiines tinged with extrava- 
gance and an almost virulent animosity. With Botkv'dl 
(187-1) he returned to drama and the story of Mary Stuart. 
The play has fine scenes and is burning with poetry, but 
its length not only ])recludea jiatient enjoyment; but tiun- 
scends all iM*s 0 ibilities of harmonious unity. £Jrechth^$ 
(1876) was a return to the Greek inspiration of AtalatUa; 
and then in tho second series of Poevis and JialUnh (J878) 
the French influence is seem to l)e.at work, and Victor 
Hugo k^^gins to hold alone the ]fiacc possessed, at different 
times, by flaudelairtj and Mazzini. At this time Mr 
Swinburne’s energy was at fever height; in 1879 he jmk 
lislicd his elofpient Study of Shakespeare^ and in 1880 no 
fewer than three volumes, The Mmlern llejdaJotjifi^ a 
lirilliant anonymous in parody, Sonys of the Sprinxh 
tides, and Studies in Sonf.^ It was shortly after this date 
that Mr 8winl)urne’s friendship for Mr Theodore VVatts- 
Dnnlon (then Mr Th(;odorc Watts) grew into one of 
almost more than brotherly intimacy. After 1880 iMr 
Swinburne’s life remained without disturbing event, dc- 
veiled entirely to the [»ursuit of literature in peace and 
leisuri*. I’lie conclusion of the Klizalxjthan trilogj’, Mary 
Stuart, wjas [lublished in 1881, and in the ft)l]<»wing ymr 
Tristi'am. of Lyonesse, a wonderfully individual contribu- 
tion to tlie modern treatment of the Arthurian legend, in 
which tJie heroic couplet is iiunle to assume 0 ]>ulent, 
romantic cadences of which it hiid liithcrto seemed incap- 
able. Among the publications of tho next few years must 
be incntiomMi A Century of JRmndeh, 1883; A Mid- 
sufurner J/oliday, 1884 ; and Miscellanies, 1886. The 
current of his poetry, ind«!e<l, continued unche<'kcd; and 
though it would bo vain to protend that ho «idded greatly 
either to the range of his subjects or to tho fecundity of 
his versification during the twenty years from 1882 to 
1 902, it is at least true tluit his mtdody was Tinbroken, 
and his magnificent Uirrent of words inexliaustible. His 
Marino Faliero (1885) and Locrine (1887) liave piissages 
of power and intensity unsuriKts^d in any of his earlier 
Avork, and the lich metrical effects of AstrxypM (1894) and 
The Tale of Balin (1896) are inferior in intxsic and range ' 
to none but his own master])ieces. 

Jh\sides tWs wealth of poetry, Mr Swinburne was active 
as a critic, and several volumes of fine irapoasioned pro.se 
testify to the variety and fluctuation of his literary alle- 
giances. His NuU on Charlotte Bronte (1877) must k 
read by every student of its subject ; the Study of Slarke- 
speare "(1880) is full of vigorous and arresting thought, and 
many of his scattered ea^^ays are rich, in siiggestion ami 
a]»pre< iation. His studies of Elizabethan literature are, 
indeed, full of “ tho noble tribute of praise,” and no con- 
temporary critic has done so much to revive an interest in 
that wonderful period of 'dmanatio recrudescence, the side- 
issues of whi(;h have been generally somewhat obscured by 
the pervading and dominating .g$niuB of Shakespeare. 
Where his enthusiasm is heart-wbole, Mr Swinbunie's 
appreciation is stimulatixig and 

qualities which give his poetry iti^ juhique charm and char- 
acter are antipathetic to his sUce^ .ais critic. Ho has 
very little cajmeity for cool and reasoned judgment, and 
his criticism is often a tangled thicket of prejudices and 
predilections. He is, of dburse, a master of the jihrase ; 
and it never ha])]>en8 tliat he touclw*s a subject without 
illuminating it with some lightning-flash of genius, some 


vivid ptmetrating suggestion that outflam^ its shadouy 
and confused environment. But no one of his studi<;s is 
satisfactory as a wliole ; the faculty for sustaitied o^ereise 
of the judgment is denied him, and even hk best apprecia- 
tions are disfigured by error in tasto and proportion. On 
the oth(‘r hanci, wlie.n he is aroused to literary indignation 
tho avalanche of Jiis invective sW^Mjps before it judgment, 
taste, and dignity. His dislikes have all the violence of 
Ids affection.s, and Avhile both alike present points of great 
interest to the analyst, revealing as they do a rich, varied, 
•and fearless individmility, the criticism which liis hatreds 
evoke is seldom a safe guide. 

But whatever may be said in criticism of his prow, 
there is at least no question of the qmility of his iioeiry, 
or of it.s important j>osition in the evolution of English 
literary form. To treat first of its tcc.hifiquc, it may 
wifely be said ^to have revolutionized ^ whole system of 
metrical expression. It found English poetry bound in 
the bondage of the iambic; it left it revelling in the 
freedom of the cboriambdB, tho dactyl, and the unapivst. 
Entirely new efffects; .a Hchness of oreliestnitipn resem- 
bling the harmony of a band of many instruments ; the 
thunder of the ivaves, and the lisp of leaves in the wind ; 
these, and a score other astonlshuig poetic developments 
were allied in his poetry to a mastery of language and an 
overwhelming impulse towjirda beauty of form and cx- 
quisiteness of imagination. In Tristram of Lyonesse the 
heroic cou|)lot underwent a conqdete metamorphosis. No 
longer wedded to antithesis and a sharj* caesurui^ it grcAv 
into a rich melodiou.** measure, capable of an infinite vaiicty 
of notes and harmonies, palpitating, intense. The servUti 
which Mr Swinburne reudcrenl to tho Englisli language 
as a A’^i^hicle for lyrical effect, is simply incalcuIaWc. Ho 
revolutionized tho entire scheme of English prosody. Nor 
was his singular A^ogge due only to this extraordinar}^ 
metrical ingenuity. The effect of his artistic personality 
was in itself intoxicating, even delirious, lie was the 
poet of youth insurgent against all tho restmints of con » 
ventionality and custom. The young lover of poetry, 
when first he encounters Mr Swinburne’s influence, is 
almost bound to be swept away by it ; the wild, extrava- 
gant licence, the apparent sincerity, the vigour and the 
verve, cry directly to tho aspirations of youth like a clarion 
in the wilderness. But, while this is inevitable, it is also 
true that the critical lover of poetry outgrows an un- 
questioning allegiance to the Swinburnian mood ni(.re 
quickly than any. other of the diverse emotions aroused by 
the study of the great ^joets. It is not that what has 
been called his ** pan-anthropism — his universal worship 
of tho holy spirit of man — is in itself an unsound philo- 
sophy ; there have been many creeds founded on such a 
basis which have imprcgnably withstood the attacks of 
criticism. But the un8oundne.ss of Mr Swinburne’s philo- 
sophy lies in the fact that it celebrates the spirit of man 
engaged in a defiant rckdlion that leads nowhere ; ami 
that as a criticism of life ” it has finality nor a 

sufficiently high seriousness, of purpose. . Walt Whitman 
preaches very much the same gosjiel of tho ** body electric ” 
and tho glory of human nature ; "kit. W'hitnian’a attitude 
is far saner, far more satisfying tjian Mr Swinburne’s, 
For it is concerned with the human s^rit realizing itself 
in accortknee with the uncliangeable law of nature : while 
Mr Swinburne’s enthusiasm is, more often than lufi, 
directed to a spiritual revolution which sets the laws of 
haj^ure at defiance. It is iinfxissiblo to acquit his piwtrj’ 
of the charge of an animalism wMch mts against the 
higher issues of the spirit — an auimalistn sfuvietimes of 
love, sometimes of hatred, but, in ]x>th extremes, out of 
centre and harmony. 

Yet, when everything has been said that can 1>e said 
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against the muesthctic violences of the i)oet'fl excessc's, Ms } 
servieo to contemporary jioetry outweighs all dmdvantages. 
No one has done more to free English litenituro from the 
shackles of formalism ; no one, auiong our contemporaries, 
hfWJ pursued the poetic calling with so siiun'ro and re- 
splendent an allegiance to the claims of absolute £u|d 
unadulterated poetry. Some of our ]»oetKS have tufi^d 
preachers ; others have lu‘en seduced by the attractions of 
phi]osn[>by ; but Mr Swinburne has always remained an 
artist .iVjsorbed in a lyrical ecstasy, a singer and not a 
seer. When the history of Victorian poetry comes to ,b^^ 
written, it will be found that his pcrsonaliLy has lieeh 
among the most potent of his time ; and, a^s an artistic 
influence, it will be pronounced both inspiring aud beno- 
ficent. The topics that he liiiS touched ar«>’ often ephe- 
meral ; the causes that ho celebrated will, many of 
them, wither and ^esicc^iM ; but thC magnificent ‘freedom 
ami lyrical resource wfliich he introduced into the language 
will enlarge its borders and extend its sway so long as 
English poetry survives. . ,i; 

Swlltdorii a municipal borough (1900) and import- 
ant railway junction in the (IJrickJ^c ]^a^liament^l^y divi- 
sion of Wiltshire, England, 77 miles west of London. The 
Great ’Western Railway works employ aliout 1 1,000 hands. 
Numerous churches and Nonconformist chapels have arisen. 
Other recent erections are a niarket, a central club and 
institute, a theatre, a Victoria Hospital, the Great Western 


Medical Fund Society’s building, and an isolation hosi)itiiI. ' 
A recreation ground of 30 acres is connect<xl with the 
Great Western Hail way Mechanics’ Institute, which has 
been enlarged, as htis also the mx-ident hos[»itiil. The W'ilts 
and Berks canal has been dredged an<f repaired, aiul three 
bridges have l»een built over it. Area, 4:240 acres. 
lation (1851), 4876; (1881), 19,904; (1891), 33.001; 
(1901), 44,996. 

SwInOtnuncl^ a seaport town and seaside resort * 
of Prussia, province of Pomerania, situated at the cast 
.extremity of the island of Usedom, and on the left bank of 
"Ihe river Swine, \^hich cprmects the Stettiner HafF with the 
eerves' as the outer port of Stettin (</.v.), from which 
it is 43 miles distant by water. The entrance to the Swune 
is protected by two breakwaters, 3600 feet and r)2e50 feet 
long respectively ; atid in 1897 the river continuation of 
the Kaiserfahrt, known as the cut through the Moll in, w'as 
oi>ened to navigation. Further, the waterway between the 
Half and the Baltic was deepened to 24 feet in 1900- 
1901, and in other ways improved. The coiini‘vion be- 
tween Swinemiinde and Stettin J:ept open in winter l.)y 
ice-breakers. This port was (jlCarcd by 4967 ve.s.scKs of 
1,706,488 tons in 1899, the hulk of them having jnevi- 
ously cleared from Stettin. The industries are priiici[)iilly 
connected with shipyung. A monument to the I‘hn[)eror 
William I. was unveiled in 1895. Population (1777), 
1804; (1895), 9391; (1900), 10,251. 
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Xame, of Lake. 

Area in 
Square Miles. 

Mean Height 
abr>ve 

Sea- Level 

Ui EccL 

Oreate.Ht 
' DepUi in 
Eeet. 

1. (Jeneva 


223*0 

1230i 

1014 

2. Constance . 


2Q7'8 

1309 

827 

3, Xeuchiltel * . 

9 

92*4 

1420J 

605 

t. ^luggiore '. 

• 

82-7 

640J 

1197 

f>. Lucerne • 

• 

- 44*5, 

1434 

702 

t). Zurich, .V'. 


. 33*8" 

1S42 

409 

7. Lugano ^ \ _ 


19*4 

: 899 

916 

8. Tlmn . ' 


18*4 

lS37i 

. 712 . 

9. Bienne • 


.16*2 

W171 , 

.246 

10. Zug . • 


. 14*7 

1S68 

. . 640 

n. Brienz ;. /* 


11*5 

1857 

863 

12. Momt 


10*5 i 

1420^ 

'm •../ 

13. AValcnsctt 


8*9 

1386 

495 

14. Scnqwoh . 

S 

6*5 

1683i 

285 

15, Hallwyl 


3-9 

1483 

157 


T. Gkoouaphy and Statistics. 

I N 1902 the area of Switzerland was oflicially estimated j 
at 15,990 square miles, Of^his 71*6 per cent., or | 
11,461 scpiarc miles, wore classed as “ }>ro(luctivc,” 3250 I 
square luihjs being covered by forests and 127 square 
miles by vineyards. Of the “ \in productive” 4529 square 
miles (28*4 percent, of the total area), 710 square miles 
wen^ covered by glaciers, 518 s<]uare miles by lakes, 1 29 
square miles by tho beds of rivers and ytroam.s, and 66 
sipiare miles by towns, villages, an<l buildings. The 
Orisons, Bern, and tho Valais occupy togetJjcr 7456 square 
miles, while if we add the next three in .size (Vaud, Ticino, 
and »St Gall) tho amount is raised to H\570 sejuare miles. 
The three smallest (whole) cantons arc y chaff hausen (1 13| 
stpiaro miles), Geneva (107 square miles), and Zug (92*3 
sipiare miles). #, 

The fviliowing table gives the (1902) official details as 
regards tho tifteeu princi])al Swiss lakes : — 


Of these lake.s Oetum ia dinilod bf»twcM3n Vaud (123J 
square miles), Geneva (1 1 1 square miles), and the S^ilais 


(1*7 square miles), the rest (83-2 square miles) belonging 
to France. ConMfUic^i is j>artly in Thurgau (59*71 aT;d 
St Gall (21i), but mostly l>olongs to Wiirtemlierg, Bavaria, 
Baden, an»i Austria. JVcm'Mhl is owned by X'Micljjbel 
(3G;[,), Vaud (3:M), Fribourg (20*7), and B«*in (2). .lA/ /- 
;/w7r is in Ticino for part of its areti (16*2) only, I he rest 
(66. V) belonging to Italy. Lveerne is much dividcil, as 
Lucerne has 15A square miles, Nidwaldcn 12*9, Tri 7*6, 
Schwyz 7J, an<l Obwaklen *9, so that this lake is rightly 
named the “ Lake of the Four Forest (\intous.” 
is owned by Zurich (20*9), 8chuyz (8*8), and St Gall 
(4*1) : but of Ticino luvs 7a square miles only, the 

re.st (11*9) being Italian. Bienm is divided between 
Ikm (15*8) and Nkmchatol (*4), Zu<j between Zug (lO J ), 
Schwyz (3*7), and Lucerne (*9y, and Morat between Fri- 
bourg (6*8) and A5iud (3*6). The Waknaee owned 
jointly by St Gall (7*.i) and GlarUwS (PH), and Uulbt'yl by 
Aargau ^3*3) ami Lucerne (*6), Tho following are the 
dates at which steiimers first plied on the twelve priiicijal 
Swiss lakes:—! 823 (Geneva), 1824 (Constance), 1826 
(Maggiore), 1827 (Nouchfttel, Bienne, and Alorat), 1835 
(Thun, Luc> 2 rne, and Zurich), 1839 (Brioriz), 18.53 
and 1856 (Lugano). 

Thft following is the niunher of thermefra^inhabitaiits in 8 a itzor- 
land according to the vAriotus consusea • 


ISoO. 



,1870.\ j ^ItSaO. 


2,iJ5(!i001 }-2,p:i,787 


% f 




It»U0. 


i^!J,S92.7iO 

Accorjjlmg qI rate of density in Switzer- 

Und wiia .3W ipialHta$t8 to^ eacfiiiqijuiTe mile of dry land (/.c., ex- 
cluding frofiLihc ^tid ar^'w.Stfii^rland all lakes of over 1 square 
kilometre (;!3- suiiare' extent, hi 1888 Luwiiie and the 

Valaiii bat a^ait 101 maW to 100 females, wliilo Obwaldou had 100 
of each, thqiigh in Geneva there were but 87 males to 100 fcmale.^^, 
in urban Btisel but 8.3, and in Ticino but 79, these three oantoiiH 
showing the lowest propdHion of males to fcmules. As n?garLls 
ages per 1000 of tlie totiu Swiss potation, the figures for 1888 are 
respectively 322 (under 15), 584 (lo^59}, and 94 (00 and upwards). 
Though, as pointed out above, there are so many more fciimlcs 



Tin* talilo givrtj by p-rii/d-i of fivr y<‘Hrs tho avoragi' j 

number r.f iii.u ri.ig<*a*.birtha, ami O^atlia por oach 1000 inhabitants | 
oj‘ !}»*• Total i»o|njlation : - 


Yufti’s. 

' Marriages. 


; PoAths. 


. ! 0-9 

i 30*0 

21-4 


. 1 7-1 

1 28*S 

20 -.5 


. ! 7-4 

' 29 ’2 

20T 


l.vl iiTid 1890, in Swit/.erlaml, tho nwr-igo niimWr <if 
ui.iri iagt^s pf.T 1000 iiihabit^ints was 7*4 (Uie rate for<»r«at IJritain 
and Iivlanrl boiiig 7*2}, of bivths was 29*4 (dreat Urilain and Irc- 
lami, and of deaths 22’1 (Gre4it Britain and Ireland, 19*9). 

The Tjumbora of nou -Swiss residents in the Confwlemtion was 
229.<)r>0, aeeoi'diiig to the census returns of 1888 (392,890 in 1900). 
Jlv iiiiliouality thev were principally distributed os follows in 
188S: native of Oemany. 112,342 (including 6814 from iMstice- 
Lurraiiifi); Audiria, 13,737 (and also 444 Hungarians} ; Italy, 
11,881 ; France, 53,627; Great Britain and Ireland, 2577; Russia, 
1354 ; United States of America, 986. 

The following unmbors show' that the tide of emi- 
gration from S^\qtz<^rland to lands over the seas ha?,' with some 
sligl.t fluctuations, gi'eatly decreased. In 1888 there were 8346 
eiiiigranta, in 1893, 6177 ; hi 1895, 4268 ; in 1897, 2.508 ; in 1898. 
2288 ; in 1899, 2493 j but in 1900 there Were 3816. By for the 
great niajority find their way to the United States of Amnrica, 

Civic afui Jkurnl Pop\i!aiUm^^Oti\\^ 3185 “political communes 
existing in Switzerland in 1^88, only 18 had a population above 
10,000, 36 between 5000 and 10,000^ and 24 betwi?en 4000 and 
5000— in all 78 udth populations W'wKxig 4000 ; and there wi^ 
428 witli populations between 1000 iiMd 2000, Of these 3186 
“oommunuB^’ 60 are above JipOO metres (4931 feet in altitude^ 
The lowest ‘‘commune'* in SWltsferlah^ of.^Ascon^ 

metres (063 feet) on the Lagd Mwgii^. and tlie highest.. Averts 
1949 metres (6395 feet)— heroin 53, 

highest permanently inhabited not mjeitily lngwitzepAiM»» ' 

luit in the entire chain of the Alps. • 

AWfmh?^.--The figures for 1888 are 1,716,645 Protestants 
(58*8 per coni), 1,163,828 Ro^au Catholics (4O'0 "per cent.), 8069 
.lews (-3 per cent.), and 9309 (3 iwr cent.) miscellaneous or un- 
known. The following canton.^ m 1888 had more Protestants 
than Roman Catholics ;«rZttricli, Bern* Glarus, Outer Rhodes of 


AppcLzcil, the Orisons, Aargaii, Thurgau, Vaud, and 1160011.4101 — 
III qH 8J. The other 164 “®d a Roman Catholic majority, and 
among these was in 1888 that of Genova. The Jews are most numer- 
ous in Ziirich (1349), Bern (1195), and urViau Basel (1061), no- 
I where else cxccodirig 740 (NciichAtel). lii 1900 there were (among 
1 the ni'tnal as opj»osed to the rcHidcnt population) 1,918,197 
Prob'sUui.s, 1,383,135 Romuii Catholics, and 12,651 Jews.; 

Lawjuwj^s . — By tlio Federal Constitutions of 1848 and 1871, 
French, Geniinn, and Italian are formally recognized as “national 
languages,'* so tliat debates in the Fodernl Parliament may be 
carried on in any of tho three indifferently, while all laws and 
Federal Acts appear in tliree vorsioiKS. The old historical dhilect 
of the Eomonaoh or Ladin (nearly confined to tho Otisons, g-.n.) 
enjoys no political recognition, and is largely maintained by artifi- 
cial means in the shape of special societies for its preservation. 
In 1900 Gonnau was .^pokcu by 2,819; 105, French by 783.226, 
Italian by 222,217, Bomoiweh by 38;077. The firsV linguistic 
censuses of individuals were those of 1880 and 1888, as shown iu 
iho following table : — 

German. French. llaliun. lionkonsch. j 

1 ^!« 0 . j I'hSS. 1880 . I88a 18sa . 1SS8, la^ : 

2,0;I0.792 1 2,083,097 m,im 034.013' 1 ^139 ' 38.7or> ;kS3I>7 j 

(713) ; (71-4) <21*4) . (21-aj ^6-3) 07) } (1'^ (l lO j 

In 1880 there wefe 6676 (2 per cent), and iii.1888 QOti (2 per 

cent.) peraoos in Switzerland w)ios€r motW-tongiinWas otlter than 
tho four mentioned above, Vaud, Ooneva, and iWibh heading 
the list in this respoeihr For fuller ' details seo^iKo various can- 
tons. Here it .need only be noted ^hat th^e is' a Gcrman- 
spoaking majority in all the ^cantons aay<> fiyo^ thus snowing that 
h»6>ricaUy the $wi$ii' Confederat4m is a Griman-speiiking state 
Wiiji which ha^a 'been unit^'d fra^fStjunts of lands -s^alidng other 
.tdffgues» ths%\ however* , having no poSlfw./ rights tilV after tho 
^i^nch Revolution, Of the non-Go>mfttt^l«*king Jftve cantons, -four 
.(l^boufg, Vaud, the Valai^ and Geneva) had a Fronch-speaking 
atl« one ('ricino) an Italian -^speakihj? meiority. Of the Romonseh- 
RiMaking inhabitants there were in the (JHsonS' 87;794 out of 
38,706 in 1880, and 37,036 out of 38,367 in 48^ ; in no other 
canton were there in either year over 97, save in Bt Gall (239 iu 
1880, and 392 in 1883) and Ziirich (150 amt 217 respectively). 
Cfmflgr-— The mimnium rainfall between 1864 and 1893 was 
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at Sierre in the canton of tbe Valais (per year i365 nulUmeires, or 
22i iuchca), while the niaximuni (certainlv over 7i feet) oeeurs in 
the higher parts of tlie alps of Hern, Uri, Ticino, and the (Prisons. 

Mineral Products , — The output of salt iVom the five salt nniu's 
of Switzerland itioreosed about 20 per cent, fietween ami J800. 

AniinaU , — As regards gafue, the extent of tlie “distniet francs'’ 
or ** Bannbezirke” in li»G was JSS7 sjiuaro kilometres. The 
most extensive district is tlmt in tlie Titlis range (19.0 .stjuare k|M- 
motres), taking in i^arts of Uri and Uiiterwuldeii, followed by tfiat 
of the Fiiulhoru range in the canton at' i^'in (172 s<piare kilo- 
uietT-es), while the Miiallost (11 square kiloim tres) is near Thuais 
in the llrisons. Yet there is a great deal of unlawful hunting 
in these districts, ns the game HoeiuM'S aro very expensive. 

In 1899- 1900 there were 1.00 lish hatcheries, in which all the cau- 
tf)Yis shared save Uri and the Inner Khcxlcs of Appenzell. Froxipi 
tlu'Sp hatehcrics in the year quoted .‘10 millions of fish were 
jilacjcd in lakes and rivci-s. Tlie ohl Federal law of 1875 waa re- 
placed in 1888 by a stricter code.' 

In live stoek the following table contains the definitive results of 
lln* censuses of live stf»ek taken in 1886, 1896. and 1901 : — 


; I 




18S6. 

j lt>96. 

1001, 

1. 

Tola] number of) 


j 

i 


owners of live V 

289,274 

i 287,130 

Not given. • 

y| 


slock of all kinds j 


• 

2. 

Oattl.-' 

1,21 2, .538 

1 1.800,690 

1,340, .376 : 

3. 

. 

394,917 

'1 566,974 

.555,261 : 

4. 

Goats . . i 

416,323 

1 445,817 

8.54,034 : 

5. 

Sheep . 

341,804 

1 271,901 

219,438 , 

6. 

Jb»T*.se« 

98,622 

: 108,969 

121,896 

7. 

Mules. 

2,74-2 

! 3,125 

3,077 , 

8. 

A'^.ses . 

2,016 

i 1,710 

i 1,789 

9. 

Beehives . . 1 

207,384 

1 2.51,10a 

2 12, .511 ! 


Tear. 

! Imports Into 

Switzerlanri. 

1 - - 


; ]S94 1 

18 

2 1895 

47J 

i 1896 

51} 

1 1S97 

54 

! 1898 

51 

1 1899 

^ 62i 

1900 


Alpinf: PafsturcH . — The “alps’' arc the high niountiuu pastures 
used by c<attle during the summer, and arc lield as common pro- 
]»erty by different communes (33 w,r cent.), or else by individuals 
(54 i>cr cent:), or by one and tlie other or by “corporations '’jointly 
(12 per cent.), or finally by tlie State or inunaateriofi (1 per cent.). 
It has been estimated that there are in all 4778 different “alps," 
cauablo of supporting 270,389 wws, and of an estimated capital 
value of 8i^ million franca. Born (836), the Orisons (646), and 
Ticino (43,5) have the greatest number of “alps,” wliile Neuchfttel 
has but 215. In view, however, of rclnrfta now iu course of publi- 
cation, these figures must be accepted with some reserve. 

PoresLi. — The Federal Constitution of 1871 gave to the Federal 
Govern incut the right of supervision, Ant., over forests and the 
damming of torrents only in the hi(/h ntauntains. But in 1897 an 
.iniendincnt struck out this limitation, so that all torrents and 
foixjsis aro now oared for by the Federal Forest Department. 

huluMrics. ---The following table gives the round vuluo (in 
rnillions 6f francs) of the products of the three chief Swiss indus- 
tries exported between 1898 and 1900 : — 


1. Embroideries. 

2. Silk (raw) . 

3. Wutcjlies and clocks 


ISOS. 

83-G 

99-7 

108 


I 


IftflO. 

108- 7 

109- 2 
112-6 


iswa 

119 

110 

123 


I 
j 

The cheo.se industry (save as regards Gsrmaiiy, France, and 
Russia) has decreased of late years, while the condensed milk 
industry has risen but slightly, and that chiefly as n;gards Eng- 
land. The production of beer has enormously increased, but only 
a very small quantity is exported. 

Tho following table shows the round value (in mil- 
lions of francs, the figures in parmitheses giving the percentage of 
the total import, or export, trade in 1898) of the trade of Swiizer- 
land, with its principal customers, between 1896 and 1898 : — 

T 


1. GeriuAtiy . 

2. Kraticu 
.S. Italy 

4. Austrfa-llungary 
f>, Rusbir 

6. Oreat Britain . 

7. Belgium . 

Total Burope 
I'ot&l Africa 
Total Asia . 

United Slates 
Total America . 
Total Australia . 
(Irand total . 

Of wl<loh”i^I02, 
were cows. 


Imports into Switzer- 
land. 


1896. 1897. I 1898. 


805 

1774 

137; 

71. 

•65 

5li 

24 

8764 

15 

31 

89 

05 

4 

i 993i 


67 

54 

8971 

13 

i* 

5 

1031 J 


8l4i (294> 
204 a»-i) 
155H]4‘U) 
•“*(6-2) 



Exports from Switzer- 
land. 


ISOf-*. I 1897. I 1898. | 

1721 I 1764 ; 194 (26-8)! 

81 i ‘ 

394 ; 

404 I 
244 
147 
lU 
651 
0 

81 
TO, 

03; 

088 



688/)52, and 739,922 in the respective years 


j The grand totals for 1899 were Imports, 1160 ; e.xportb. 790 ; 
j and for 1900 — inqiorts, 1111 ; cxjiorts, S30. 
j ^ The next table shows the imde lu'tiM'eti OrcAt Britiiin 
. Swiizei-krid, the figure.^, as bolbro, denoting round millions of 
j fmnes;— 

r ■ . ■ T 

Exports froni 
Switzerland. 

1175 
130 
147 
1J6 
148i 
166 
175J 

In 1900 the principal artich^ iini.K)i*ted from (iivat Britain, with 
thoir yahic in round millions ol francs, were : cottou good.^ (*264 , 
w<M>Ueh good.s (84), and sheet iron (12) and machines (‘2) ; while in 
the same ycAr the cldef exports to Great BnUin w-e.ru : woven 
silk goods (48£), ribbons (2>), embroideries (30^), watches and 
clocks (24}), and condeu.mid mUk (17^1. It is explained below 
(ill the sketch of modem Swn.«« history) how- Switzerland, thongli 
by nature a free-trade eouiitry, has become for the jtresent a pro- 
tectionist country, the customs duties having been raiseil vny 
much of recent ye.irK. In 18.50 the import duties amoiin ted fuily 
to 3,613,763 franc.s, and oven os late! 1870 were but 8, 1 11. MO 
fiMucs. Bui in the next twenty yeiulOhc rise was mj)irl : in is7j 
to 16,622,254, in 1880 to 16,535,9077 m 1885 to 20,792,905, and in 
1890 to 30,816,425. The figures for the next few yi‘ais un* m- 
struetive: 1H91, 31,114,059; 1892, 3.5,589,858; 1893, 37,9-27.97 I ; 
1891, 10,752, .543; 1895, 42,838,518; 1896, 4.5.817,157: ]si>r, 
47,131,151; 1S98, 48,314,099; 1899, 50,578,681; 1900.47.191,791, 
and 190], 16,472,000. ^ 

Health — Almost every little mountain village iinw ( .in'- 

itself :i “ health resort " or “ .*iir cure.” As far V»aok m.s l.Ssfi it w.i- 
reckoned that lliere then existed in Hwitzerhind 100-2 inin buiU 
exjiresbly for visitors, containing 58,137 beds, and of nn esliin.'it* d 
e.apiBLl value of 3‘20 million francs, ()f these inns -J."?) weie 
si mated above 3400 feet, wliile 11 stood at a licight of above 
fert. In 1894 the number of such inns had risen to 1693 (wirii 
88.631 beds) and in 1899 to 1896 (with 101,870 b»‘ds\ while th. ir 
capital value wai respectively 519 and 5.50J milli<uis of frdni,s. 

f^mnurs. -The following table gives (in imnes) tbe revenue, 
expenditure, and public debt of tbe Bw-iss Confederation at I ho 
pcriofls stated : - 


Year. 

1880 

1885 

1890 

1805 

1896 

1897 
189S 
1890 

1900 

1901 


Rexcniie. | Expenditure. 


‘ 42,. 51 1,8 18 
48, .302, 697 
67,621,251 
81,0(»5,586 
87,202,389 
01,5.56,543 
95. 277. -453 
100,176.336 
101,033,716 
101,924,682 


41,038,227 
40,278,686 
66,688,381 
70,402,031 
70. 559. 6.' 7 
87,317,364 
94,109,942 
98,052,641 
102,757,837 
105,533,089 


Public Debt. 

37,112,029 
3.5,713,485 
71,112,031 
83,889, 139 
80,870,764 
83,891,688 
81,392,065 


The Hgure.s last given show a groat advance upon tho tir.si budget 
(1848) of the infant C.'onfederation, which showed a revenue of 
4.770,000 francs and .an cxponditiire of 4,822,000^, The finances 
of tbe cantons are of more or less local interest, but the state 
revenues of all the cantons together rose from (round) 65 rnilliou 
fi-.ancs in 1885 ta 105} million francs in 1897, or nearly 63 per 
cent., and the total eautonid state expenditure from 66 millions 
in 1885 to 105 millions in 1897 (a rise of 59 per cent.), while the 
state cantonal debts rose from 24? J 'mllliim francs in 1885 to 
nearly 344 million francs iu 1897. 

Pflucaliun . — There is now a movement in favour of waking the 
primary schools financially dependent on the Confederation only, 
hut this idea is strenuously opposed by those who desire to retain 
some shadow of cantohal sovereignty.. In 1896 there W'ore 671 (769 
in 1899) “kindergarten” school^, with an attendance of 32,419 
(in 1899, 38,918) cnUdi-en and 914 (inil899, 955) miati-esscs, Tho 
prim-ary schools 1890 were 4396 (in 1899, 4643) in mimlnjr, and 
wore attended by 236,792 (iu 1899^, 235,277) boys and 233,985 
(in 1899, 237,481) girls, iii all 470,677 (in 1899. 473,058); the 
male teachers in that year numbering 6869 (in 1809, 6439) and th<’' 
female tettchej:^^ ^6 (in 1899^ 3667). The expense of maintaining 
these s^oolsWAs in 1896, 25,895,054 francs -per scholar, .55 franc.s 
~~(in 1897,. 036, 338 and 63 francs), of which 17,190,764 francs 

(in 1899, 19,069,672 francs) were iwid by the “communes” and 
8,704,290 tVancs (in 1899, 10,978,666 francs) by the K!Siwctivo 
cantons^ In 1896 tho secondary schools numlxixid 484 (in 1899, 
523), and had an attendance of 18,501 boys (in 1899, 19,396) and 
14,960 (in 1899, 15,532) girls, in all 33,451 (in 1899, 
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with 11*^8 (m l§ 6 d, 1238) male and ISfl (in 1 x 99 , 193) fe,„ala l 
tewdicra. the ((xia^nan u. IS96 >n«inteini„g A JSy 



71,0t>y (in 180S, 70,859) sijliulurs, piivatc schools 14.;j98 (in 1898 
18,277), and “fryjunasiuius” 7811 (in 18pn 5788), ^yhilc tin* 88 “nor- 



nnTL-ial, agiiciilliiral, Lnilmiutt), vedfrinary, &«/ It was ostiinated 
that in 1896 thft cantons spent 18,925,875 francs (in 1809, 
2:3,106, 1S2 tVancs), and the* “«;ommnnesJ^!.^l,665,^74 francs (in 1690, 
20, 92 L, "JO francs) for educational pitrons**s, or 13*9 francs (iu 
1899. M*8 francs) jjer hciiri of the population III tho aaino year 
tin* suhvpjitioiis ■ granted hy the Confedc.nj.tioii for education 
amounted to 1,939,927 francs (in 1897, ^,410,531 fianca), this 
snni including as its largest item 922,598 fmnes (in 1899, 987,172 
I'nincM) for tin* Federal Folvteclmia-Sehotjl at ZOricli. Besides the 
four universiti<^ named, there are t^'o new ones at liiiusanne and 
Frdu)iirg, as w'oll us an “ Acadeiiiio at NeucluUel. 

Arnui. - The Swiss army (which, save in tho case of officers, is a 
militi.i, as Article. 13 of the Federal Constitution of 1S74 forbids the 


evistenrr* i>f a htunding anny) conaisls of three main sectioiia— the 
“ Au>/ng’’ or “ Elite. ’ (liftpn l)^!itwe^‘n 20 and 32), the ‘‘Landwohr*’ or 
•‘liryl ^“, 01 ^ 0 ” (men between 32 and M), and the “Landstiirm*" or 
‘•^(■I'ond reserve” (iin n atH>T^4]l. Tlieso three sections numbered 
on Lsi January 1901, 152,122®iszug, 88,126 Landwehr, and 278,560 
Landsfurni men, in all 502,254. Railway, steamboat. ]»ostal, and 
telfgrapli olficiiils are exempt ft‘oni milildry .service while holding 
IboM* posts, ibit thesfl, as well ;is other men disqiialiticfl brr 
plrysicdl reasons, are Iround to pa\" a s]M)eial lax yearly, this tax 
amoniif.iiig to 0 francs a man, plus a vanable sum Imcd ou his 
private menus. In 1S97, :b5,889 (in 1901, 33,110) young men were 
riu'ilieaily cxiuniued to asceitaiu if they wei'c pliysicallv fit to serve, 
in persoii as recruits : of this number 18,710 (li) 1901, 16,231), or 
f»2‘2 pUMont. (iu 1901, 10 pcreeiit,.), were passed, while 7116 (in 
1901, .‘Jl?/ N\eie reriiaiiderl (♦ir one or tw'o years, and 10,0:33 (in 
1901, 11,155) absolutely rejeet<*d. 0^vjng to cantonal jealousy, the 
Confedeuition ivrnains reajKmsible for tho arming and instr’iii’tion of 
the siihliei's, while the eaiitons pay all clnir^res (veeonpod ultimately 
hy the L’onfederat inn ) of clo^liing and equipi»ing their respective, 
eontingcntii. Vet the Fedfii'jil niilitury exqicnditure iu 1 897 amounted 
to I, round) 21^ million franca (in 1900 to 27'£ niillioiia). this heavy 
Vnirdeii being gre.itly rcseiiud by tho people, while vast sums have 
been spent on fortifying the St Cot hard Biiss and the delile of 
iSt Manner, .is w’ell as tho Furka lVi.s.s leading from the. one to the 
other. 

liaibnnfs. - The first Swiss railway was the S\\iss bit of tlie line 
from Slr.isbiirg to Basel,, com]iriyiiig '*uu 1^ mile, which was o]>eiu‘d 
ill ISl I : but tlie first line in tlic interior of Switm*larid was that 
from Zurich tr» Baden (14^ miles), opened in 1817. At the 
heginning of 1901 the total length of all hues open in Switzerland 
wis 2181 miles. Of ve<*ent years tho light mountain railways have 
greatly iiicr«'.'ised in number, and one wa.s in 1901 being built to 
the suiniiijt of the Jungfrau. Tlie St (Ihthard Railway -‘bne of 
the giandest triumphs of man over Nature -was ojieued in 1882, 
while the pieicing of the .Simplon and AlbuU tunnels is now nearly 
c,omplcteil. Railway polities have loomed large in Swit/orluiid 
of r(ie.e.nt years, amrWint**rthur {q.w) has grc.itly suirorcd thereby, 
while the land has been overbuilt wdth railways, so that many 
fill lures have occurred. From 1852 to 1872 tho cantons granteil 
eOTic*e.ssions for the budding of railways to private companies ; 
fi-om 1S72 to 1898 tliese coiicesaions were fq:autcfl on other 
conditions, and under Federal supervision ; while in 1898 by a 
popular vole il. was dev;ided to jAirchasc for the (Confederation the 
five chief liiie.s, this decision to take eftbet iu 1903, but in 1909 
only for the ,St ('lothard line. The problem of tindiu]^ the money 
wheiewith to meet this tremendous <'xpe.jiditurc (c.stmiute<l at a 
thousand million francs, or 40 million pounds sterling) is tho chief 
thing that now’ engages tho attention of Swiss tlnauciers. 

-Among tuo most temurkable’of th« newer roii^ over 
mountain passes arc those over the Grimstd Pass (opened in 1895) 
and the tTiubrail Pass, 8242 the )\ighest oarri^e road in the 
country (opened in 1901), omot latest of aaerios of engineer- 
ing triumphs that began with the t^M^d over tho Simplon (made iu 
1801-07). ThcGeiiirai tiwekof 1740-41 was snxiply an iinprovwnont 
of a much older path in the same spat. . ! , 

Te/egraphs avid piiWk telegraph service dat^a 

from 1852, and that of tho telephone ftom 1881. In 1900 the tele- 
graph liiic.8 were 4288^ miles in lerij^h (wire J2,5J51f n*iles)f the 
number of offices 2108 (with 2981 officials), while tJio home 
telegrams numbered 1*677,974, and tho foreign telegrams (sent 
and received) 1,6^94,871, besides 677,817 despatches that pa^l 
thi'ongh Switzerland 011 the way clsewhero. In 1 900 tho receipts 
of tho telegi‘aph service Were 3,031,583 francs, and the expenses 


3,0*14,952 franca. In 1900 the figures for tho toUphono servioa 
were: length of lines 82,392^ niileB, iininlwr of stations 41,801* 
and of subwwlliem 37,761. Th6 puwdy IocaI traffic amount wl 
to 20,878,866 messages, and that betyeeu different towns to 
4,511,7.53, while 232,275 lelegrams were transmitted by the 
telephone. V The m^eiple in 1900 of tho telephone service were 
6,229,857 francs, the capital expemlitire and all other expenses 
^15,206 francs. % 

*/W OJficr, —The postal .‘idiiiinislratioTi is most admirably 
organized in .Swilzerland, but its work increases very rapidly, as is 
shown by^ the following table : — 

III round millions ' | im 1 1895. ! \ 

1. No. of Letters (home) . , 524 : 62J : 83} ' 99} 

2. No. of Ijctters (foreign) I 12 4 18' 16} 1 21 ; 

3. Poakardfi (home) ! ; 8} . 13 i 16 ; SSJ I 

4. iNwteards . . . ! 8 j 4 5} i 9i f 

5. Parcels . . . j 8J llj , 15 j 19} { 

6. Net profits . . • j I* . ‘4 H • ' 

In 1891 the Swiss jK*uple accepted the. priudple of a 
State bank with a mouoj.ioly of imle issue, but as yet no schemo 
for organizing such a Imnk has succeeded in securing popular 
assent. In 1899 there wem 35 legalized Uinks of iwflue in Swiucr* 
lAnd ; the average c irculation of notes rase from 162} luillion francs 
ill 1890 to 179} millions in dSOfi, and 218^{ millions in 1900. The 
note iKsiie of seven hanks na.s been called in since 1896, At the 
eiul of 1900 llie 35 banks of issue had the. right of issuing 229} 
million francs of luUes, all of which, save 4:15,000 fraio's, was 
actually in circiilatuui. In 1396 tUorc were 377 (iu 1897, 373) 
savings bank.s projier with 20S} million (in 1897, 21 1,153, li32) 
francs deposits in that year. Tliere wer« also 163 (in' 1897, l.">7) 
sch(M)l savings hanks with 161,211 (in 1897, 153,244) francs dc- 
jsisiu in 1896, and 36 (in 1897, 31) factory siiviugs hanks with 
210,31,'i (iu 1897, 280.116) francs deposits in 1896. In all these. 
.566 (in 1897. .561) iiistitiitious thcro were iu 1896, 1,254,355 (in 
1897, 1,311,946) depo.sitora, 3271 (in 1897, 3574) of whom were 
m tho/aclory savings bank.s and 11,038 (in 1897, 17)867) in tUo 
.^elll)ol savings banka. 

Ai:t IK » ni rir.s. —Official publications of the* Swiss Government, 
^.1/., the annual rejsirta of the Agrienltural, Commercial, &e., 
Dcfyirtments, the detaib*d censiiseH from 1850 to 1888, ond otheuvl 
periodicals, such as thf^ Jahrbach d, tSchw^iz (from 

1891), the Jahrhuvh tf, (bifrtrnhtsici'ftcn in tier i^ichictiz (from 
18S7), the Zcitschri/t /, srhmiz, (from 1865), tlio Land^ 

udrthschqrilu'hcd Jffhrb. d. SrhircKy uiid /tchweiz, AlprnpaAJi^j 
1<S93. Ooiiflult also AlpRtati$tik\ Mwniz (Solcure, in course of 
publication aince 1,894). - Fki.ik Avkkuisgo.. JllustHerte^t Lehr- 
hack J\ dam yesamte st'kiniz, JJpU’irths^rhofh Bein, 1897---y8. — 
.Lui.v Bvr.i.. Hints and for Travellers in the Alps, 

London, 1899. — F. BKUi;uoKF-lsiN'tj, Die soz inlist ischo ArhtiOr- 
beiveynny in d, Srhnriz, Leipzig, ISO.**,— II. A. BjEllLErsru. 
Srhitrizerkiifuk. 2rid edition, Bninaw'ick, 1875. — (1. BKiiNor. 
Dyr Fiiha, 2nd edition, (bittiugen, 1890. — A. BCkku-Meykr. 
[He tn'ivhichte d. ziircher. i^ridenindvistric. Zurich, 1884. —IV. II. 
DAtvsoN. Sndtzci’ltnid. TiOndon, 1897. Finam-JahThiirh . 

Srfywfh (from 1899). Bern. — A. Fi’HKKU. Pldkswirthschu/ri 
LesUkon d, Schweiz^ 3 vola. Bern, 1885-92. — T, (JjBERiNr; and 
Pb. Hotz, JFirthsefiaftskande. d. Idvh^veiz (with full bibliography;. 
Zurich, 1902 . — DU indtislr telle nnd komm^rziedU Sehandz bei/n. 
hJintriU. ins jx. JnhThinukrt (monographs on chief Swiss induatnal 
cstablislunenU), in parts iVoni 1900. Ziirich. — J. Hann. 
Kiafuhrany in die dletetmdogic Alpen. Vienna, 1882.— A. 
iiE OoiNriC. inventaire des i njilihtliimjf Umionviqwrs et Stteiulrs dt 
hr Suisse tl la fin da 19®"“' s'ileh!. (Tcneva, 1900. -■'-A. von 
M1ASKOW.SK1. Die schimljxrisehe AUmnd (Leipzig, 1879) and 
Die yrrfnssung cler Land-, Alpev-, avid Far stwirlh-schaUd. dciiisrhrn. 
iichweh (BaaeJ, 1878). — (1. Schasz. Die drr Srhnuiz 

(historical), 5 vols. Stuttgart, 1890.— R. Scuatzmanx. Alp- 
v'irtMehaftliche V(dl'ssckrift4nu New e<liticn, 2 voks. Aaiaii. 
1887. —Max IVuitu. AUgeimine DcsFiveihung uvd statist ik der 
Schv?cix, 6 parts. Zurich, 1870*78.— F, von IVvss. Abhandhingcn 
zur OcjichUMe drs sdktmiz, ^fihntliehen Feehts, Zurich, 1892. 
— Emil Hoemanx, DU J^hweU als Jnd astrustaat. Zurieli, 
1002. 

' II, History akp Politics, 1874-10()(>. 

Tho iato At. Numa Hroz (who was for seventeen years 
—*1876 tq 1892— a member of the federal executive, 
atitl twice president 6£ the Swiss Confederation) expressed 
the opinion shortly before his death in D^ember 1899, 
that while the dominant note of Swdse politic.8 from 
1848 to 1874 w\as the establishment of a federal state, 
that of thd* period extending from 1874 to 1899 was the 
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direct rule of the people, as clistiiigulshecl from goveni- 
ment by elected represeiitativeA. Whether this distinction 
be jufit or not, it is certain that this advance towards 
democracy in its true 'sense is ilue indirectly to the mono- 
poly of political power in the federal. Uovornnieiit enjoye<i 
by tlie Kndical party «from 1848 oji wards : many were 
willing to go with it somC part of the way, hut its success 
in maintaining its close monopoly has provoked a reaction 
against it on the part of those who desire to see the Con- 
foileration remain a Confederation, and not become a 
strongly centralized state, contrary to its past history and 
genius. Hence after 1 874 we find that democratic measures 
are not advocated as we should expect by the Radicals, 
butt, by all the other political j»arties with a view of break- 
ing down this Radical monopoly, for it is a strange fapfc 
that the people elect and retain Radical representatives,, 
though they reject the measures laid before the^^ for their 
approval by the said Radical representatives, 't'or these 
reasons the struggle between Federalists and Centralists 
(the two permanent political parties in Switzerland), 
which up to 1874 resulted in favour of the Centralists, is 
turning more and more in favorit* of the Federalists, and 
that because of the adoption of such <lemocratic institu- 
tions as the Roforendum and the Initiative. Huch are the 
general lines, on which Swiss politics ran during the last 
quarter oj the 19th century. The details may be most 
conveniently summarized under three headings- the work- 
ing of the political machinery, the principal j^olitical events, 
and then the chief economical and tinaucial features of 
the period .since 1874. But it must be always borne in 
mind that all the following remarks relate only to federal 
politics, those of the several cantons being much more 
intricate, and , of course turning more on purely local 
difiernnees of opinion. 

1. Politick Machinvrpn — The federal ct)n8tiiution of 
1848 set up a permanent fefh*ral exo<'utive, legislature, 
and tribunal, each and all quite distinct from and in- 
depemhmt 'of any cantonal government. This .sysb^m 
was a mollified revival of the .state of things that had pre- 
vailed from 1798 to 1803, and was an imitation of the 
political changes that had taken place in the cantonal 
constitutions after 1830. Both were victories of tlie 
Centralist or Radical party, and it was therefore but 
natural that this party shouhl be called upon to undertake 
the federal government under the new constitution, . a 
supremacy that it ha.s kept ever since. To the C^entralists 
the Council of States (two members from each canton, 
however large 6r small) lia.8 always been a .stumbling-block, 
and they have mockingly nicknamed it “ the fifth wheel 
of the coach.” In the other house of the federal legis- 
lature, the National Council (one member per 20,000, or 
fraction of over 10,000 of the entire population), the 
Radicals have always since its creation in 1848 had a 
majority. Hence, in the Congress formed by both houses 
sitting together, the Radicals have had it all their own 
way. This is particularly important as regards the elec- 
tion of the seven members of the federal executive': 
which is made by such a Congress. Now the federal 
executive (Pkderal Council) is iu no sense a cabinet, t.c., 
a committee of the party in the majority in the legislature 
for the tim.e being. In the Swias federal constitution 
the cabinet has no pla<» at all . Fach member of the 
federal executive* is elected by a separate ballot, and. 
holds office for the fixed tenn of fhr^ y 
ho cannot be turned out of office, wliEtJ^ as yet but a single! 
instance has occurred of the rejection of a federal coun-' 
cillor who bffejfed himself for re-election. Further, none of 
the members of the federal executive can hold a seat in 
either hoaso of the federal legislature, though they may 
appear and speak (but" hot vote) in either, Vhilo the 
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Federal Council as such hiis npt necessarily any common 
policy, and never exjjresiises its views on the geheral situa- 
tion (though it does as regards particular legislative aiAl 
administrative measures) ' iu anything resembling the 
“ speech from tlie Throne in l^mgland. Thus it seems 
clear that the federal executive was intends I by llic 
federal con.stitution of 1848 (and in this respect that of 
1874 made no change) to, be a. standing committee of the 
legislature as a whole, but nx>l of a .single paity in the 
legislature, or a “ cabinet," oven though it had tlie 
majority. Yjat th^ tufe of a single political j»urty i.s 
just what h<as taken jTOeo. Between 1848 and llie end 
of 1899, 36 federal coUnpillors were elected (23 from 
Germau-speaking, y frbni French-speaking, and 2 from 
Italian-speaking 8\ntzerland, the canton of, Vaud luading 
the li^t with 7). Now of these 36 two only were not 
Radicals, viz., M. Cere8ol^(l 870-75) of Vaud, who was a 
Protestant Liboral-.Gonservative, and Herr Zemp (elected 
in 1891), a Romanist Conservative ; yet the Cemservative 
minority is a large ope, while the Romanists form about 
two-fiftlis of the popuLatiou of SwitJbrland. But despite 
this pre^lominance of a single pai^ in the Federal Council, 
no true cabinet system has comrinto e.xistence in Switzer- 
land, as meinV)ers of the council do not resign even when 
their personal policy is condemned by a ]) 0 })ular vote, so 
that the resignation of Herr Welti (a member of the 
Kcd(iral Council from 1866 to 1891), in consequence of the 
rejection by the ])Co[>le of his railway policy, cnusiul the 
greatest ainazcmtMit and consternation in Swiizerlaml. 

The cliief political parties in the federal legislature 
are the Right, or Conservatives ('vvhetlier Roinjmists or 
Ih’otestants), the Centro (now often callo<l “ Liberals,” 
.but rather answering to the Whigs of Knglish p<ditical 
language), the Loft (or Radicals), and the Kxtreme lAft 
(or the Socialists). In the Chuncil of States there is 
abvays a federalist majtirity, since in this liouse tlie 
smaller cantons are on an equality wdtli the greater ones, 
oacli inditfcrenlly having two members. But in the 
National Council (147 electciL raciubers) there luis always 
been a Radical majority over all other parties, the numbem 
of the various parties after the triennial eloccions of 1899 
being roughly as follow.s : — RadicaU, 86 ; Socialists, 9 ; 
Centre, 1 9 ; anvl the Right, 33, dPhe Socialists long w^orked 
under the wing of the Radicals, but now in every canton 
(save Geneva) the two parties have quarrelled, the Socialist 
vote having largely increased. In the country the anti- 
lladical opjiosition is made up of the Conservatives, who 
are .strongest in the Romanist, and ©specially the Forest 
cantons, and of the “Federalists” of French-speaking 
Switzerland. There i.s no doubt that the people are really 
anti-Radical, though occasionally led" away by the experi- 
ments mode recently (see 2 below) in the domain of State 
socialism : thej? elect, indei^, a Radical majority, but very 
frequently reject the bills laid before them by their elected 
representatives. The following table shows what a curious 
state of things is revealed by all the popular votes that 
have taken place between 1874 and 1899 in federal 
matters: — 
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3.' cantooi lutd led t&e vay Wore 184^ 

and tiiojr <^ntinuad to do «o after that datOi gradua^y 
iDtr^ocing Worma all of which tWled to give the direct 
tale' to fte j^ple. > Tho Confederation, wes bound to 
follow thi8 example. Hehel^ in 1872 a new fedeial con- 
stitution was draitcdg but was rejected on a popular vote 
by a small majority, as it was thought to go tod far in a 
. centralising direction, and so encoun^red the combined 
opposition of the Conservatives and of tlxe Pederalist^ of 
Prench-speafleing Switeerlandi ^ Tlie last-named party was 
won over by means of concessions . as to .^ilitary matters 
and the proposed unification' pfl^'tonCIa^ and 

criminal, and especially by atrong provisioim as to i^oligioUs 
freedom, since the “ Kulturknmgf was then raging in 
Prench-speaking Swit^mrknd. Heneewjfevbed^^^d was 

accepted in 1874 by a cpn^derable popular majority, and 
this is the existing , fedeind e^stitutm^ But it bears 
marks of its origin as a eomprdmiae, and no one party has 
over been very .eager to support it m a whole. At first 
all went smoothly, and various very useful laws carrying 
* out in detail the nov<^proVi.^ioji3 of the constitution were 
<irafted and accepted. But divisions of opinion arose 
wlien it was proposed to^form the military system at a 
very great expenditure, and also as to the question of the 
limitatioTi of the right to issue bank-notes, while (as will 
bt? seen under 3 below) just at this time grave financial 
difficulties arose with regard to the Swiss railways, and in 
consequence of Prince Bismarck’s antidree trade policy, 
wiiich threatened the prosperity of Switzerland as an 
exporting country. Further, the disturbed political state 
of the canton of Ticino (or Tessin) became more or Ics-j 
acute from 1873 onwards. There tlie lladicals and the 
Conservatives are nearly equally balanced. In Ls72 the 
Conservatives obtained the majority in this canton, and 
tried to assure it by sonSe certainly questionable means. 
The Radicals repeatedly appealed to the federal Govern inout 
to obtain its armed intervention, but in vain. In 187 6 the 
Conservatives at a rifle match at Stabio fired on the 
Radicals, but in 1880 the accused persons were acquitted. 
The long-desired detachment of Ticino from the jurisdic- 
tion of the foreign dioceses of Como and Milan was effected 
in 1888 by the erection of a see at Lugano, but this event 
caused the Radicals to fear an increase of clerical influence. 
Growing impatient, they finally took matters in their owui 
hands, and in hleptember 1890 brought about a bloody 
revolution. The partial conduct of the Radi<»il federal 
commissioner was much blamed, but after a State trial at 
Zurich in 1891 the revolutionists were acquitted, although 
they loudly boasted of their share in this use of force in* 
political matters. 

From 1885 onwards Switzerland had some * troubles 
with fori^ign powers owdng.to her defence of the right of 
asylum for. fugitive Qermau Socialists, despite tlie throats 
of Prince Bismarck, who ntalntained^^ secret police' in 
Switzerland, one member of which, ^"Wohlgemuth, was 
expelled in 1889, to the IViuce’s huge but useless indig- 
nation. From about' 1890, as tV,a]^w troubles within. 

• and without giaduldly^ subsidedi agitation in the 
country againsjjj:f,the j^licy of the BadicaJs 

. became' more and By the united 

exertions of all the and against the; 

steady resistance of th^ iEimend^pnt was in-; 

trdduced in 1891 iniQ. iy which 

50,000 S#iss eitizehV 
federat 

tion eome ppinl . in,, tb^' fe(terai,'cbttrt which, itf 
opinion; of, the. petitiont^lS requires find to^prepate ‘ 

, a BiU deaUng wth it wmch muet be sdfetted to a popular 
vote. Great mpi» and fears were entertained at the time; 
as to idbd workit^'of this new instlthl^oh, but both have 


been {alsifio<h for |he. Initiative has a* yefeJwdj Buw 
in inserting (in 1893) iii tlie fodend constitutidn'a pi^visioil 
by which the Jewish method of killing animata h for- 
bidden. On the other band, it has failM (in 1894) to secure 
the adoption of a Socialist scheme by whkdi the State Was 
bound to provide work for every afble-bodied wan i|i the 
i^ountry, and (also in 1894) to a proposal to ^ve to 
the cantons a bonus of two frails per bead of, the p.02)ula- 
tion out of the rai)idly growing retoms of .tiie customs > 
duties. ‘ / 

The great rise in the produotiveness of tlvese duties (^e 
3 below) luis tempted the Swiss peo2>Ie of late' years to 
^ embark On a course of ^ato socialism, which may be also 
/ described as a seri43s of moaaures tending to give morei^d.»; 
Wore 2 >ower to the central federal Government at the : 
expense of tJio ^cantons. So in. 1890 the priucqdeof com-, 
jmlsoiy universal, insurance^^against sickness and accidents 
was accepted by a^ 2 >ular vote^ in 1891. likewise that, of 
a State or federal S^k, and in 1898 that; of the. unitica- 
tion of the cantonal la,w)^ civil and criminal, into a jpot of . 
federal codeA in each case the federal Gov^rnmeTit and 
legislature were charged with the preparation .of Jaw.^ 
carrying out in (letail these genered i>ririciplw* But in 
1897 their proj^oaala im to a federal bank W6U0 rejeoteil 
by the people, while at the beginning of 1906 the sus-‘ 
j)icion felt os to the insurance proposals el^iboratcd by 
the federal authorities was so keen that a popular demand 
for a 2 >opular vote was signed by 1 1 5,000 Swiss citwiis, 
the legal iniiiimum l^eitig only 30,000 : they were 
rejected (20th May 1900) on a poimlar vote by a two 
to one majority. The j)reparation of the federal codes 
has progressed quietly, drafts being framed by ex 2 >erts and 
then Bubmiltud for criticism to special ooinmMsipnR and 
public opinion. But this method, though the true one to 
secure the evolving of order out chaos, tak« time. By 
a 2 »opiilnr vote in 188 y the federal authorities were gi\*cn 
a monopoly of alcohol, but a pro|)Ofiial to deal, similarly 
with tobacco has been very ill received (though such a 
monopoly would undoubtedly iiroduce a . large amount), 
and would pretty certainly be refused by the people if a 
po 2 >ular vote were ever taken ti 2 )on it In 1895 the 2 )eoplo 
declined to sanction a State moTioj)oly .of matqh^s, even 
though the unhealthy nature of the work w«w- strongly 
urged, and have also resolutely refused on several occasions 
to^accept atiy projects for the centralizing . of the various 
branches 'of military administration, &C, Among other 
reforms which have recently been much diiscuased in 
Switzerland are the introduction of the Minatory Refer- 
endum (which hitterto has applied only to amendments 
to the federal constitution) and the Initiative (now limited 
ta piecemeal revision of the federal cou^itutionV to all 
federal laws, Ac., and the maldng large federal ;^oney 
grants to the primary schools (managed by the several 
cantons). The former scheme is an attempt to restrain 
important centralizing ineasurea being prescntcil a^. 
}aw#(and 08 aiiqh exempt the compulsory referendum), 
and not as amendments to the fed^^l constitution, while 
the 2 >ropo 8 ed school grant is part;o£ the .Radical i^licy of 
buying support' for unpophlar in<^aurc* by lavish, federal 
subvention .VV'hich: it'. is hoped vrill outweigh . the dislike 
..of the Cafitpus to divest thoinselves pf an]f rei^inuig 

- . l^sldfes the.’liicus^^^ two waat . 

political questions. havO;i3^ijitly ilui^ed the attention of\Vhe 8wia%i 
,.pc02>lcl ' ' 

(a) o/'tke 'jRaihcays * — In the putobsbc of th<'. 

' CHmttid R^way WAS mjooted by a popukh vots, .ba(; in 189S, b> 
the aid of various baits thrown out, were iiuluL'cd to 

accept the prindple of the purchase by the.^oiifederation of* the , 

' live great Swiss railway lines -rfour In tPOBi; Hsi- 'iKo Central, the 
' Ifor^-Sasteni, the Jufi-Siniplon, and the Hues, 
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And one (th^ Gothard line) in 1009, this delay being due tu 
international eonTentione that still have aome voare to run. It 
was eatioMtted that the debt thus incurred might be iiaid of!' in 
1960, but the price of purchase — to be fixed i^arlly by agreement, 
partly by the federal tribunal — seems likely far to exceed the 
orij^nal estimates, and to mount up to at least a milliard of francs, 
or £10, 000,000, Further, Arery important economical consequences, 

, as to strikes, may be exacted to i-esult from the transformation 
of all railway otticials of whatever grade into State servants, wdio 
may naturally be expected to^vote (as in other cases) for their 
employers, and so greatly increase tlie strength of tlio Centralist 
political party, 

(A) The **^hmblc Initiative .** — This phrase denotes two purely 
I)olitivrtl reforms that have been coupled together, though in reality 
ti»cy arc by no means inseparable. One is rho introduction of 
proportional representation into the elections for the National 
, Council of the Icderal Parliament, the object being thus tu secure 
for several large niiTiorities a number of M.P,‘8 more in accordance 
witli the size of those minorities in the country than is now 
poHsiblf under the nSgime f)f pure mnjorities : naturally thc^c 
miiKitities would then receive a proper share of political power 
iu (h(t senate house, instead of merely exurting great political 
iidlucncc in the country, while if they wdfte thus streugthoneii 
in the legislature they would soon be able to claim the right of 
naming several memWs of the federal executive, thus ihaking 
both legislature and executive a mirror of tiie actual ])olitica) 
situation of the country, instead of the preserve of one political 
party. The other reform -is the election of the memhiTs of the 
federal executive by popular vote, the whole body of voters 
voting, not by cantons, but as a single eloctoral constituency. Thi^ 
would put au end to the ** lobbying " that goes on previously to the 
election of a member of the oxv.ciitivc by the two houses of the 
fC'leral Parliament sitting jointly in Congress ; but, on the other 
liand, it miglit stereotype the present system of electing members 
of lUc executive by the majority system, and .so reiluee large 
7iuiioritios to political impotence. The “double iiwtiativo*' 
sclieme was launched in the beginning of ISHD, and by the bc- 
giuuing of the following July secured nioie tliaii the requiaiio 
number of signaturea (50,000), the firsMiamcd item having been 
supported by 05,000 citizens, and the second item by 50.000. 
Hence tlio federal Parliament was hound to take tbeso two reforms 
into n»rmal consideration, but in June 1900 it rejected both. 

Thw notice of tlio recent k*gislatiq|\ or political agitations 
iu 8svitzerland will show that the striigglo ]»etw<‘en the 
Centralists and the Federalists still goes on, and that the 
latter are (u.s before observed) inclined to “dHi*' their 
0])poncnt.s by themselves supporting thorough vleiiiocratir 
reforms with the intention of arousing the innate conser- 
vatism of the Swiss pooi)le in order to oppose the trans- 
formation of tlie Coufederatioti into an ordinary centralized 
state. It should also never bo forgr»ttcn that two steady 
and permanent cliara<:t eristics of Swiss voters are a deep- 
seated di.sliko of a “ bureaucracy,’^ or army of State otlicials, 
and a notion that, if they can only manage their own 
affairs directly and not through representatives, this liated 
class will disappear. At all events, it is certain that the 
more business is heaped upon the federal or central 
authorities the larger must bo the number of the “per- 
manent officials ” and the amount of “ rod tape,” 

3. ^Ecommic$ ami /'V/iancc.—Soon after the adoption, of 
the federal constitution of 1874 the economical and 
financial state of the Confederation became very unsatis- 
factory., The great financial crisis in Vienna in 1873 was 
a severe blow to Swiss commerce^ which had taken a' very 
great start after the Franco-German war of 1870-71. In 
the later ’seventies, too, the financial position of some of the 
great SwisS railway lines was vezy unfavourable: the 
bankruptcy of the National line ruined for the time (till 
a federal loan at a very low rate of interest was forced 
upon them) the four Swiss towns which were its guarantors ; 
the North-Eastern line .bad to beg for a “moratorium” 
(a legal delay of the period at which it had to pay its . 
debts) from the federal Government; the Bem^Luceme 
line was actually ptit up to auction, and w*as bought by, 
the canton of Bernw. Further, the experuses of construct-* 
ing the Gothard railway vastly exceeded all estimates, 
and in 1876 over 100 million francs Uiore wore re* 
quired. Hence the subventions already granted bad to be 


increased, Germany (which gave originally 20 million 
francs) and Italy (original contribution 45 million francs) 
each promised 10 million francs more, and the two Swiss 
rdlilway lines interested (Central and North-Eastern) added 
1 ^ millions to the 20 millions they had already agreed to 
give jointly with the cantons interested in the comj)lctidn 
of this great undertaking. But these latter refused to 
add anything to ^ their previous contributions, so that 
finally the f^eral Government proposed that it should 
itself pay the 6^ miliiou franca most urgently required. 
Tins proposal a^pused great anger in east and we.st fSwitzer- 
land, but * the inatter ultimately settled by the 
Confederation i^aying 41 million francs and the interested 
cantons 2 millions^he latter gift ^ being made dependent 
on a grant of 4|^ iBulion frftncs by the federal Government 
for new tunnels through the Alps in east and west Switzer- 
land, and of 2 millions m5re for the Monte Cenori tunnel 
between Bellinzona and Lugano. ThLs solution of a most 
thorny question was approved by a popular vote in 187‘J, 
and the Gothard line was successfully completed in 1882. 
Gradually, too, the other Swiss railway lines attained a 
state of financial equilibrium, owing to the more careful 
manageuient of new directors qjwl managers. 

Switzerland, by reason of natural conditions, is properly 
a free tnulo country, for it exports far more than it 
imports in order to supply tlie demand for objects that 
it cannot itself produce. But Prince Bismarck’s j»rotec- 
tionist policy in 1879 was imitated by France, Austria, and 
Italy, so that Switzerland was gradually shut in by a high 
wall of tarifls. Hence in 1891 the Swiss people a[»proved, 
in sheer self-defence, a great increase of the customs duties. 
In 1880 these produced 17^ million francs, in 1885, 2l,[ 
millions, in 1890, 31} millions, and in 1891, 31A millions ; 
tlicn came a rapid rise to 36 millions in 1892, 13} millions 
in 1895, nearly 49 millions in 1897, and 51 millions in 
•1899. (A truce w*a3 made with France in 1895, while 
tlie revision of other commercial treatiOvS is to take place 
in 1903.) This huge increase in revenue naturally led to 
increased expenditure, "which took the form of lavish 
subventions to all sorts of cantonal objects, magnificent 
federal buildings, most useful improvements in the post 
and telegraph services, and extensive and lamentable 
construction of military fortifications in Uri and the 
Valais against some unknown foe. In 1894 it was ^jpo- 
poscil to distribute j)art of this new wealth in giving a 
bonus to the cantons at the rate of 2 francs per licad of 
the Y*opulation, but this extravagant proposal (nicknamed 
the “ Beutezug ”) waA rejected, owing to the cool common 
'sense of the Swiss peo])le, by a majority of over two to 
one. These prosperous circumstances, however, contributed 
mainly to the adoption or suggestion of various measures 
of State socialism, compulsory insurance, federal 
subventiop to primary schools, purchase of the five great 
Swiss railway lines, giving a right to every able-b^ied 
man to have work at ^e exj)ense of the State, <Ssc. All these 
schemes would cost money. It is estimated that the 
insurance scheme, if ^opted, would cost 10 million francs 
a year, and the subvention to the prilinary schools 2 or 3 
million francs a yea.r, while tlie purchas^of the railways 
will absorb at l^i 1000 million francs of capital, and 
no one dares to fix a , limit to the wasteful military 
^pendltme insisted on Iby the military caste. Add the 
yearly inorwing suVve&tions to cantonal objects, and it 
will be seen that the etpenditnr^'actnsd and prospective, 
advances by huge leaps and t^wds. As yet, it is true, 
there have been few deficits in the federal budget, but 
this is mainly due; .to the extraordinary elasticity of the 
customs revenue. ^But it is now genem^ aMowed that, 
unless the duties themselves are increased,: this elasticity 
has reached its highdst point, while new sources of revenue 
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the fnSUe^ it is oonudcK^ by many most xmwise to adopt a sword 
with trhicb & cut cannot bo delivered as welt as an efibetive 

thrust. , The swo^s recently adopted by most nations luive renre. 
•ented a compromise. They have blades wldcb are neaiiy straipt,, 
but of sufticient weight towaids their points to enable an olTici^t 
cut to be delivered with them. France alone in 1898 decide<l on a 
long straight sword designed wliolly for thnwtirig (see Fig. 1). 

As regards the swords worn by officers and men of corps other 
than cavalry, no remarks are necessary. As long as they are worn 
tlicy should be efficient ; but with the offiatT the sword is largely 
a badge of rank, and, in the opinicm of many, sliaitldonly ho used 
for ceremonial purposes j while, with certain corps, notably the 
Horse Artillery, it is difficult |o see. on what ffrounds a sword is 
carried by the^pieti at all, : 

A goorl sword should be cystic, so as to stand bonding or a 


^ennaneut d8^formation,'ftnd yet 
ul tlirust^^ithoiit yielding W 


heavy blow without bi-eal^ng; or^' 

stiflf Enough to dcUVer > Tiowerf _ 

readily from the straight ^tb must also bo is light as is 
consistently with strei^gtb, and well balanced. All four desiderata 
are met in the main by the use of a suitable steel, properly treated 
and disposed, but balance is also dependent on the weight and 
form of the hilt. As ri^rds the effect of disposition, grooving or 
** fullering’* the flats of tho^blade reduces \wignt without impairing 
strength, and is now very largely adopted. 

The operations of manufacture, as carried out at the Boyal 
Small Arms Factory at Enfield, are b;iolly as follows t—The steel 
“hlfink” (ahoiil 1 7" x 1 J'' X A" in the ease of the cavalry sword, 
pattern 1899) is heated and s%awfi out to al>out double its length 
u ruler a mccliajiieal hammer. ' It is then re-hcatod and rolled out 
between rolts suitably shaped, and the “fullers’* formed. The 
“ tang,’* to which the hilt and “grips'* are ultimately attached, 
is then formed by stamping under a machine hammer, and the 
Made cut to length and roughly jwinted. The l»lado, which, 
thoiigli approximately in its finishcNl form, is still siraight, is now 
lusatcd for hanlening, and, when liot, set by prcs.sure to the 
required curve, and immediately all except the tang jdunged into, 
and wcdl stirred in, a bath of oil kci»t eool by a water-jacket. 
On removal from the bath the blade is “dead hard,’* and so 
brittle tlnit it can be broken by a light blow, and coustwpiently has 
to be “let down” by tempering. Tliis i.s accomplislicd by heating 
it in a batli of molten load until the steel as.snni(*H a particular 
colour ; if now removed from the bath and allow'ed to cool slowly 
it is known by experience that the bbulo will have the eon’cet 
temper and possess the requisite coin lunation of stiffness and elae-^ 
ticity. While still hot from tempering the bla<io is “set” by 
hand, the processes of hardetii?^ and tempering altering the curve 
and frequently the straightness of the blade. It is now ground to 
sizi*, and the tang, wliiuli though not hardened purposely (see 
above), is harder than is desirable for ina<rliining, is seflened by 
aunealing— that is, by heating in the h ad batli and then slow 
cooling- -and machined to the ronuinsl form. The blade is then 
“finish ground,” finally act, polished, and eoraploted by the 
attachment of the hilt and grips of ooranrc.<scd leather loughencd 
by “ chequers ” to affprd a firm hold. Huring, and at the com- 
pletion of, inamifacliire - the bbado is tested ss fol\ow8: — When 
tempered and set before polishing, it is fixed in a machine and 
caused to strike an oak block With a blow of 120 lb with both its 
edge and back, and similar blows, but with a force of 60 lb, w*ith 
both flats. These tc.sts detect flaws, and over or under-tempering, .1 
by the breakage or distortion of tbo blade, the bloW’s by the flats ] 
being particularly Birching tests. If the blade passes the above 
teats, It is then placed' vertii^Uy in a machine and shortened one 
inch by bending. It must recover perfect straiglitncss, and at the 
same time raise a weighs of 35 !b l>eaHng oii its tang. This tests 
the stiffness of the bWe. Passing this test, it is next twice 
shortened 5 inche.s by bending towards each flat and must recover 
perfect straightness. This tests the elasticity of the blade. After 
polishing it iS again tested for stiffness as above, and must recover 

K " t straightness, b‘i^; only under 82 lb, and for elasticity by n 
r shortening by if iiiehes^ biit towards one flat only. The 
complete sword is tested fpr fit^mness of hiUiug by two blows on an'; 
oak Wck, one by the '^^ge^^d. the other ,by tho back, delivered 
b)’ hand. The w<%ht, Ac:,' aro also tested. To arrive at 

tho tests described- abovb/ a , number of swords fire made to meet 
the conditions <>A\gQl^Vio^/nnd f^n handed over to. the |. 

trooiisfor praoti<»l; ,‘tbi^4v, “Jf th4\J|^otdli!.proV« s(>tipfiM»tory, thoM 
mecpanical teats suppUes must eonfonm are bMcd ^ 

on those which the v' 

The intrbduc»tSo&*ofthie! 4 ^«tetit 'Jat above ^ 

has greatly aimpUffed, oheapeb^^ raiiBi^tho'i^tage oxCollenca 
of manoTaeture, Vrhilb the ^sevei^ 

means have inct^sod the ii^Adittd Vf. efficiency pi the sword* in 
the hands of the troopij.,. It is boctainly tin? that ihtcellent blades' 
were occaeionallv oiit by band,^ but.’ thriy were exceedingly 

, sword bWes when turned out in 

iblr.‘ ' ft miist n^t, however, be supposed- 


costly, and the f vi 
numbers by hand 
that the regular metl 


for piersohat skill The steel con stiQ be 
j, whether f( 
require 


or madely'''''’'' 

can be easiW iniurea ' 

ing* Swortmaklng, 

therefore, though not the sonicwliat uncertain art it '^once.was, • 
still requires skilled craftsmen for its succcmIUI aecomplisbm^t 

* (h. vr. k) 


heating, whether for roUing or htudeniitg-; teqip 
require much experience and skill.' and bladcl'oan 
both in form and ti^por by unskilful grinding* Swor(£>maklng, 


Sybelf Heinrich vfbn (1817-1895), Qorman 
liistorian, sprang from a Protestant JEauiily which had long 
"iKjen established at ?loeet, in Westphalia. He was born on 
2iid December 1817 at Dtissoldorf, where his father 
held important posts in the public service b^h under 
the French and the Prussians; in 1831 ho had been 
miaed to tho hereditary nobility. His home was. one 
of the centres for the vigorous literary and artistic 
life for. which at that tiiiie.*Dus«eldorf was renow'ned. 
Flyliel was educated at the; gytdnasium of his native 
town, and then at the Univei 3 ?ity< of Berlin, w^here he 
came under the influence of Savigiiy and Bankq, whose 
most di.stinguished pupil he was to become. After taking 
his tlegree he settled down fis in history at 

the University of Bonn. He h^ already made himself 
known by critical studies on the h Story, of the Ididdle. Ages, 
of which the most impurlant w’as his Ilutorp qjf tk» Fvni 
Crusade (1841), a w'brk which, besides its merit as a 
valuable piece of historical investigation, acGsorcling to tho 
critical methods which he had learnt from Kanke, 
also of some signiflcaiice as a protest gainst tho vaguely- 
cnlhusiastic attitude towarrU the Middle Ages encouraged' 
by tho Romantic school. Lady Duff Jordon publislied 
in 1801 an English translation of ' part of this book, to 
which are added lectures on the Crusades delivered In 
Munich in 1858, under tho title llutory^ and TAtj^tnre 
of the Crusades. This was followed^ by a study on the 
Ortmtih of Cerrmm KAvfsktp (1844), after which he was 
appointed supernumerary profoasot; ’ In. the aam© year ho 
came forward prominently as an op’jjouent of the Ultra- 
montane party. The .exhibition of the Holy Coat at 
Treves had attracted enormous numbers of pilgrims. 
Indignant at what appeared to him an impoBture, with 
Oildcrnciater, his colleague, ho publishjed an investigatrori 
into the * authenticity of the cofebrated relibi The Holy 
Cmt of Treves and the Twenty other Holy (Seamless Coats 
(1844). From this time he Ixsgan to take an active part 
in contemporary politics and controversy, as a strong 
though m<xier.ite Liberal, In 1840 he was appointee! 
profes.sor at Marburg, and though the small university 
(there were only. ,200 students) offered littlo scope to 
hi.a activities as a .^acher, a seat in the Hessian Land- 
tag gave him hi© first experience of political affairs. ’ 
In 1848 he was pnssent ut tho Vor-rarliament in 
Fsankfort, but did not succeed in vviniiing a seat for ' 
the National Assembly; his opposition to the oxtremo 
democratic and revolutionary p^rty .in^e him un- 
popular with tho mob, who broke jilis ’^indows, as hia 
Lilieralism'!madc him siisixicted at 4,^11^.' Ho sat in the 
Erfurt Parliament of 1^6, and attatohed to tho 
<3otha party, who bope4 for the. regencmtioii of Ger- 
many bj[\ the ascendancy of Prussia, During ,the years 
that followed all i^olitical activity was imjiossiblo ; but he 
was ful^ occupied .^th. his gr;oati w<;rt;k. The History of 
the Pi!r^ .i^; the\ii^ for wliich he had 

made prolcm^’d thb of Paris an<l other 

cbttntries* (Vofe. ; tAi,, vol. J870-71 ; 

ybl. 18X4-77./, The lattx cdi^tiWof -theWiior vohimes 

ISiiglish transktion 

[' vols. i.-iii,' 1867-^39 : Mtorray.) In wprk he for the 
first time showed close connexion be^wbe inteniel 
and external history of ;Frain:e; he also" the first, 


hava slhnifiat^ the nbfe<»^ty .rbj^ ;W fte T(kx>rdSy to. .^heck and 
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corroct the Wltioaal ftCCOBDt Ol muy CpISUlJeS Ifl ttiS 
internal history. His demonstration that letters attri- 
buted to Mario Antoinette were not gt;riuine roused 
much interast in France. For the history of German 
thought it was of the greatest importance that a well- 
known Liberal from tuc^ Khine, by n. systematic lustory 
of tlio Hevolution, attempted to overthrow the influence 
which the Uevolutionary Jegtuid, as expoiiii(ie<l by French 
writt^rs, had acquired over the Gennan mind, and the 
book was an essential ]iart of the influences which led to- 
the formation of a National Liberal sclvx)! of thought. He 
had been inucJi infliionccHl by Ibirke, on wJiom he Juid 
]>ublished two essays. ^J'J)o work w^as iji fact the iirst 
attempt to substitute for the popular representations of 
'rhiers and Lamartine the critical investigation which has 
Ixjen cariicil on with such ))rilliance l^y Tainc and 8orel. 
In 1856, at iho reconimcT\ilation of Kanke, lie accepted 
till' [)ost of professor at MuiiicJi, wdiere King Maximilian, 
a wise and generous jiatron of learning, liopetl to. estab- 
lish a school of history. Ho found here a fruitful field for 
his activity. Besides contiuiiing his w^firk. on the llovolu- 
tion and on the Middle Ages, he was occupied with the 
J/Uforical whu*.]i ho iiistitule.<I, in tlie newly 

e.-fablished Historical and in the Jlinforimhe 

Zf:itnchri.it which he founded, the original and model of 
the nmneroiLs technical historical publi(‘ations which noAv 
exist. Political differences .soon interfered wdth his w^ork ; 
as an adhennit of Prussia and a IVoleslUnt, c.speci:illy rus 
a- militant champion against the Fltramontunes, he was 
from the iii’st an object of suspicion to tJie Clerical party. 
In the political excitement which folhoved the war of 
18511 ho*'found that lie. could not hojie for the unreserved 
support of tli(j king, and therelV>re in 1S61 he accept (sl a 
professorship at Bonn, which he held till 1875. Jle was 
at once elected member of the ]^nis.>«an Lowi'r House, and 
during the next tJiree years was one of tJio most active 
meiybers of that assembly : in several ini]>ortant debates 
ho led the attack on the Govoninumt, and opposed the 
policy of Bismarck, not only on the budget, but also on the 
Polish and Danish alfair.s. In 18GI he did not stand for 
re-election, owing to an aftc<*tion <d' the eyes, but in 1866 
he was one of the first do point out the way to a recon- 
ciliation lietween Bismarck and, his former o])]»ouents. 
He had a seat in the Oonstituout A.^sembly of 1867, ami 
while ho joined the National Lil^uals, distinguished liiiii- 
self l)y his opposition to the introduction of uuivtirsal 
suffrage, the effects of which he, as did many other 
LiUn-als, much distrusted. In 1871 he again accepted a 
st'.:it in tho Prussian Parliament, in order support the 
Government in their c^mfiict with tho Clericals, and after 
1878 with the Socialists, In two ]>amplilcts, by an 
analysis of the teaching of the Socialists and a survey, of 
Clerical policy during tho 19th century, lio explained and 
jastified his opinions,^ lu 1880 he retired, like so many 
other Liberals, disheartened by tlie eliange in political 
life, whicli he attribijted to universal suffrage. ^ 

In 18.75 he had been apiwinted by Bismarck to tho 
post of Director of the Prussian Archives. Under his 
aux>erinteijdencc W'aaBegim the groat series of 
from th& Prussian Archives, besides that of tfie Corf^e- 
spondmee of Frederick the Great, in . the editing of whicli 
lie himself took i>art Hi.s last yeai**} were occupieil on 
his great work, TAe FmtidatifM of ijffie , Germtm Empire 
(5 vols., 1889 ; vols. vi.^vii., 1894 : there is an English 
translation, published in America, of vols. i.-iiir), a w^*k of 
groat imiKMtanoc, for he was allowed to use tlie Prussian 
State papers, and wm theitdore enabled to \vrite a history 
of tlie greatest ©vents of his own tiihte with fiijl access 
to the most secret sources of infoemation^ As a, history 
df Prussian policy from 1860 to 1866^ it is dihiereifore of 
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Inmipmbk vAim. Affet* the M df JBisinarefe the fSr* 

missioTi fo use the secict was withdrawn, and 

iJ^efore vols. vi. and vii., which deal with the yeab 
1866 1870, arc of Jo.s.s Importance. He did not live 

to write the account of the war with Franco, dying on 
,1st August 1895. 

Sybcl left two suns, one of whom w an pfficor in tho Pniasiau 
aniiy ; tho other, I.ihjw la vox rfvDEr., profoHsor of anjh.'rology in 
the University of Maihuvg, is the author of several works dvaliiig 
.with Uroek archjvology. Some »)f SyboVs uumerous historical and 
iwiUticftl ossayH liave hern oollcctcHi in Klsirte Hutcrisnhe Schriften^ 
(S voJh., 3868, 1869, 1880); Vortnitje laui Aufsaize (1874); and 
Vorirttfje und AbhamUnnycii^ l>ublislied after his ''death W'ltJi a 
biographical mtro<luction by 0. VAaRKKTRA.rP (1897). 

(J. W'. Uft.) 

Sydneyi the cajutal of New South Wales, and tho 
principal seaport of Australia. It iB situated on the 
east coast of the Island Continent, in 33* 51' 41'' S., 
and 15r 12* 23" (10^^ 4«'' 49'553) R, and lies on tho 
southern shove of th(‘ magnificent harlxiur of Port Jackson, 
oil tho South lb*ad of which staud.s a splendiil light 
house, fitted with a i>oworful revolving electric art‘ light, 
visible b>r 25 miles at sea. ^le harl^our pi-oper luis an 
area oi water snrface of 15 square iniles, and tlie sliore 
line is 1(>5 milc> in cirenit. The luivato wdiarfs on the 
cast .side of Darling Harbour were resumed by the estate 
in 1900, and the (lOVtTiiment thus acquired tho control of 
w’iiarfage amounting to 12,000 feet. Tlie total wharfagi‘ 
in Port .Jackson belonging to the Government is aliont 
3U,0f)f) feet, ami has connected "with it shi]>ping appliances 
and many stores. Sydney Gove is still the busiest of the 
luiys as far as shipping is eoneerned, and bcsido.s tlie feri\> 
traffic nmniug to Nojth Syilney, Mosman’s Bay. Neutral 
Bay, Manly Beach, Watson’s Tkty, tVc.. tlie four gieat 
d(;ej>-Hea mail steamship eotiqianhis bring* their xessols u[> 
to the wliarvcs. Frfun tlie city area pro})er largdy ])opii- 
Jated suburbs have sfircad axvay in all direc^tions, and are 
eon needed with the city liy rmlways, cable, elec-tric oi* 
steam trams. The old sysU^m of .steaiu trams ims been 
suptMseded by (deetric trams, on the overhead wire system. 
From North Sydney a line of railw'ay recently built has 
brouglit into existence a series of northern suburbs, named 
resjiectively C3iats\vood, Lindfield, Gordon, Pymble, Wali- 
roonga, and Horns])y. In a southerly direction are tlie 
im[>ortant suburbs of Darlington, Redfern, Alexandria, 
Waterloo, and Botany, the latter situated on the shores 
of Botany Bay. The principal streets are George 
Street, Pitt Street, vanning ]»aralkd, and King Street, 
running at right angles to thdse two streets. As an 
example of modern efforts in tlie direction of widening 
thoroughfares, Sydney has only Moore Street, wliich was 
created imder statutory powers but' of’ a narrow slum 
lane, the open space in front of th© General Post Office 
lieiiig extended as far as Castlereagh, Street at a uniform 
width of 100 feet. The public buildings and juincipal 
business i)laces, warehouses, churches, aixs built of 
Pyrmout freestone. This supplies ^ odmimble building 
material, being easily worked, and burdening by exiKJsure 
to the air. , < 

In view of tlm enorniQUB . ^wth of the city and 
Suburbs, and thj& increase of population^ the teaidonts 
may congratulate themselves . ujk«i , the situation and 
©.xtent of the city parks andopeh, spaces,, other city 
cen bo^t such to jiopulatiom 

First comes the harboitr, which, qdng^ situated in the very 
midst of the city, which .ka4 spread on both the north and 
eouth. shores, ;may the space. 

Next comes Hyde Park, which was the briginal racecourse 
of the city, about 40 acres ih As adjuncts to this 

fine park there ato two smll m 

J?hiUip Park~of abemt' .7 'and then the^Domain^ 
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wlucb extends io tko sliores ' <rf Woolloomooloo Bay arid of the havlour. TKoso, togetW -rntt tke Oovemitnei^ 

Fa^m Cove, and has an. inner botanic garden, running House groniHls, contain aborit 160 aiwBBai 

do'wu t0. a setnicircalar si^adstone sea wall on lSb(6 shorod occupies 10 acres* ‘ Wynya&'d S()^UAi^is oo 


SYDNEY. 

Natural Scale. i;toz»5ou. 
English Miles 


iCiultswood 


Ntbl WiUeughby 













tU». or. Syotwx., 


waiiioz A: i-otkcTs^ 


(t hill in .Yorfcj^ft)^ and on. tbe ^agstaff^H, Tvhnre/the rifte range, the Agricultural Society's j^w gndund, and 
.^trOnomi^ Oh^VaijOTy is ^tuatod, there is a pictureBqu.c the Association Cricket . Qround, ‘wh^ro' tto principal 
little public l^tur^ iyiiig to tho south-e^ cricket^^inatches arc jdayed,. Prince Alfred- Park is aftotW 

,«f the city, u abdni 476 'ac^ -in extend .^.On it -W the i .^.opdAsisscc o{;l8-a«reev . Grose Fatih, oiit.tbe 80 uth>west 
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of the citjr^ VOS the eAto of one of the carlieet attcpipts at 

Qovor&i&cnt fanning. It is an niidulatiiig ajid etevated 

piece of land| and is divided amongst the university ami 
the affiliate colleges of St Paul, 8t John, and St Andrew, j 
the Prince Alfred llospittvl, and Victoria Park. The latest ! 
addition to the open spftces is that magniti(;ont expanse of 
land of 530 acres, now c&lled the (.■entennial l*ark, which 
was formerly used in connexion with the water supjily. j 
Fine drives, riding and bicycle tracks have been made, i 
and it is now one of the hnost parka in the world. 
The citizens owe this great gift to the late Sir Henry 
Parkes, who, w’liile IVemier of tlio colony, conceived and 
carried out the idea of converting tlie old water reserve 
into a park. 

Sydney is municipally governed by a city council and 
a largo number of municipal councils. For municipal 
jnirposes the city proper is divided into tw'clve wards, 
each returning two aldermen. It is lieliind many 
cities of Europe and the other colonies in its municipjtl 
development. Powders which ai-o usually retained and 
exorcise<l by municipal bodies liavo betm parted with 
in Sydney, or never acquired. The control of trafHc is 
luindcil over to the police. The administration of the 
water and sewera^ department, the parks, an<l city im- 
p]*ovemcnt have been handed over to boards and trusts. 
Tht^ council has no control over wharves or police, anil the 
tramways liclong to and are managed by the State Goverri- 
iiient. The gas supjdy is in the hands of a ])rivate 
company, wJiicli pays notliing for the use of the streets. 
Electric lighting is passing into the luimls of private firms, 
and already seviu’al blocks of city sti-cets are lighted ]»y 
such comjmniCiS, A movcinont is on foot for t he establish- 
ment of one central council to managt? the municipal 
destinies of Greater Sydney, but so far little ]»rogresa 
has been made. Tliis movement n^^iy be luistenetl by th(i 
plague, which broke out in Sydney early in 11)00 ♦and 
again in 1002. 

llie population has increased with marvellous ra])idity. 
In 1861 it was (city and suburbs inclusive) 05,000; in 
1881, 237,300; in 1801, 399,270; and in 1901,487,000. 
The proportion of city dwvllers to subnrbin is as follovfe ; 
in 1001~-city, 112,137; suburl.s, 369,693; total, 487,900. 
The incorporated area of the metropolitan district is al>out 
142 sqiUiro miles, or 91,220 acres, so that the average 
density of population wa.s 5-35 jiersons per Jicre, some of 
the more immediate suburbs being more densely jiopulatecl 
than the city itself 

Tlie suburbs compriso forty-ono distinct municipalities, of w’hich 
the populations at the census of 1901 were as follows : — Alexandria, 
9341; Anuandale, 8349: Ashfleld, 14,829; Balmain, 30,076; 
IVxley, 3079 ; Botany, 3383 ; North Botany, 3772 ; Burwcjod, 
7521; Camperdown, 7931 ; Cantcrbni^, 4226; Concord, 2818; 
Darlington, 3784; Drummayne, 2843; Enhcld, 2497 ; Erskinevillo, 
60.59 ; Five Dock, 1401 ; Glebe, 19,220 ; Hunter’s Hill, 4232 ; 
Ilurstville, 4019; Kogarah, 8892; Larto Cove, 1918; Leichhardt, 
17,454; Manly, 6035; Marrickville, 18,775; MarKfield, 713; 
Mosinan, 5691; Newtown, 22,598; North Sydney, 22,010 ; 
Paddington, 21,98#; Petersham, 15,307 ; Randwick, 9753 ; Ked< 
fern, 24,219 ; lloohdale, 7867 ; Ityde, 3222 ; St Peters, 5906 ; 
StrathOcld, 2991 ; Vaucluae, 1152 ; Waterloo, 9609 ; Waverley, 
12,842 ; Willoughby, 6004 ; Woolkhra, 12,351. 

For parliamentary purnosos the city was formerly dividea into 
three electorates— East, West, and South, returning four members 
each. Since the Parliamentary Electorates and Elections Act of 
1893, these large electorates have been divided into four enagll elec- 
torates, returning a single member each. The principal .suburbs 
are nearly all electorates for parliamentary pulses., 

Sydney is now supplied with Water by the ''Upper Nepean 
scheme.*' By 'this scheme the Water is brought. frer^ the sources 
of supply, a distance of 40 miles, to Prospeeb Reservoir, and from 
thence to Sydney and suburbs, oyer 20 miles further. Tl^e average 
daily consumption of water during the year ended Juno 1901 was 
21,583,000 gallons. The coat of this'|chenie was about four 
millions sterling. 

^The new scheme of drainage is nearly eptaplefed. The works 
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will drain the iiorthcru elopvN of the city and anburbs into the 
PaciUc^ Ocean j aud the dratna|^e of tiue »ou(honi alopee wiB bo die- 
cliarged a^ sewage farm on the shores of Botany Bay. 

"Sydney,** says the Government Statistician of Now Sonfli 
IVnles, "now stands as the second city of the British Empire, as 
estimated by the annual value of its rateable property," The total 
value of all rateable prop(;rty in the whole motro|^liUn area in 1902 
•^was £90,060,600. In trade Sydney is in a most important position, 
the tonnage ciitcrrd and cleared in the year 1900 being 6,569,824 
tons, and the value £42,69.5,771. "The comparative importance 
of the trade of Sydney may be realized,** says the authority abovo 
quoted, " by viewing it in connexion with the trade of the chief • 
ports of the United Kingdom. In absolute tonnage Sydney is 
siirmssed by only five English ports — London, Liverpool, Cardiff^ 
Hull, and Newcastle ; though in point of value the trade of Sydney 
exceeds that of any port in Great Britain, London, Liverpool, and 
Hull except^.'* 

^'he jurisdiction of the port was until 1899 in the hands of a 
Marine Board, of which three mombers.weie elected by the ship- 
ping interest, and three others and the president were nominated 
ny the Government. But by the Act No. 32 of 1899 the Marine 
Board was abolished, and the various powers and duties of tho 
hoard are transferred to an officer called the Superintendent of the 
Department of Navigation, acting under the control of tho Colonial 
Treasurer. A co».rt of marine inquiry is created, consiRting of 
one or more district court judges, assisted by the assessors. This 
new authority will have control of the pilot service, which is en- 
tirely a Government department. Jackson is the headquarters 
of the naval squadron in Australasia, 1;he residence of tlie Admiral 
of the Australian station, and the chief Imperial naval depot in 
fhesc seas. With respect to dock accommpilntion, Sydney is well 
olf, having three graving docks, five floating docks, and three 
)mtcnt slips, with all necessary machinery. 

Sydney has many puMic institiitioitp, imduding the university 
and alliliatcd colleges ; deaf and rlunib asylum, three hniatif? asylums, 
a free jmblic lihrarv and reading room, witli a Icniling branch ; a. 
technical college, three largo hospitals, besides cottage hoMpitala 
ill various Kulairbs ; a benevolent asylum, an institute, for destilnte. 
children at Kamlwiek, a training ship for boys, two soup kitchens and 
refuges ; a hactcriologii-al exptti iinenUvl institute at Rose Bay, a school 
of arts -with library and class-rooms, a Government astronomical 
olwervatin-y, a niiiseum, an ait galle.ry, Ac. *, and a leper lazaiette at 
liilllc Bay. A women’s college was opened in 1892 in eonm-xion 
with the univiusity. There were at the university in 1901 62 preJes- 
som and locturei'S and OoT students (578 main and 84 i’enmh ). Tho 
re.veniie in that year was £35,766, of which £9800 repie&ented 
Government aid. Many donations have been made to the uni- 
versity ; one of £180,000 has been increased to £250,000, and 
Uie iiresent cajdtal value of all donations is prohahly not ]«aB 
than £iCO,000, The technical college is not coniu'clej with the 
nni^Tsity. Tlicre were in 1899 7647 students alteiidiug Iho 
college and its hranches, and the State exjicndiiure on technical 
instruction was .£19,218. 

None, of the public institutions mentioned above, tliongh situated 
in and around Sydney, are under the control of tho municipal 
council. They are controlled by the State Government, Of iiisti- 
tutions purely municipal there are several, such as tho central 
markets^ a pretentions building in George and York Sti-cets, the 
fish market, and the large markets at the Haymarket, known as 
tho Belrnore Market. In tho. metropolitan’ area there' are sixty- 
four licensed slaughter-houses for tlie supply of beef to the inhabit- 
ants. The princii»al slaughter-houses arc the ahhatoirs, Glclw 
Island ; they arc under tho suiiervisiou of the Board of Health, 

Svduey has several public njonuments and statues. The prin- 
cipal Staines are those of Queen Victoria^ at the top of King Street, 
and Prince Albert, at the gate of Hyde Park ; Cimtain Cook ana 
the Right Hon. W, P, Dailey, P.C., in Hyde Park ; Governor 
Phillip, in the Palace Gardens, Domain ; Governor Richard Bonrke, 
at the Domain gates ; Mr Mort; in Macquarie Place ; and the 
Rev, Dr Hang, in Wyn.yard ^uate ' 

Tho National Art Gallery ia^utuated in the Outer Domain, and 
, the Imilding is as yet incomplete. It oontaihs a splendid collection 
of pictures by the greatest modern artists, some statuary, and a 
» number of artistic pottery, medalHdns, .and a,fihb Chinese tapestry. 
It is open on Buu^s (aa iflyalso the frqe public library), and is a 
very popular resqrL the avevsgs Sunday^' attendance being 1778, 
ana on week ds;jhi‘575., . .. . 

Sydney pos^sfM^ flue theatres, viz., ^ths Theatre Royal, 

tlie Lyceum Mn^ty'aThcatre. thb Crij^iion Theatre, 

the Opera Houf^ and. the Tivoli Music Hall. 

. Tliera m i;aiiiimel;nhle placSsi 'of resort for the citizens. Many 
of the bays' )[!&-, "the harWr^ lai^ly visited; on ,9uiiday8 and 
hblidayc. The most pofmlar resorta are Manl5^ Beach, Chowder 
llay, and AVatson's Bay, in the ha];bour Cabarita.- on the Parra- 
ma'tta river ; Middle Harbour y and Coboee Ray ana Bondi, qn tho 
ocean beach; Botany, Lady Rqhlnsqn's Reach, Sandringham, and 
Sana Souci on Botany Bay, Boddes these tliere are two splehdid 

• V" • ... 'V ; 
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ttatlonal rpflitn’Vfl. an haitr’si riHc liy vail from Syfln^y, viz., yatifual 

Park, comprising an area of 86,810 acres, surrmmding tke jiic- 

jure«qno Ijay of Port Hacking; and Kiimugai Chaiir, with an 
area of 35,300 wires. 

The two principal cemeteries are at Wavcrloy and Rookwoixl. 
Tho former w most picturesquely situated on the tlilf ovHrlookiiig 
the Pacific Ocean. Tho latter is on Iho Western Raihvny line. 
Botli conUiu many fine monuments. 

Amongst the principal public buildings arc the T.a\v Courts, 
though tiiese are not important from an arch i ted inul standpoint. 
Tliey ai-o nearly all situated at the top of King Street. In one 
builfling there arc comprised tho Banco Court, the Divorce Court, 
and various Jury Courts. Towards Macquarie Street, in King 
Street, arc tho Equity Court, tho District Court, and th« Probate 
Otfiees. Tlie Central Criraihal Court. is a muHsive stone building 
ill Darlinghurst, in projcimity to the gaol, ^ 

As a manufacturing Centro Sydney ooeiipios a fairly important 
position. Those indnstrios which arc peeuliar to a groat seapoi t 
exist, with tJm notable' exception of shipbuilding, which at one 
jjoriod was assuming fUmrislnng p^'oj»orliono, but: has fallen away 
to nothing. Ship-repairing, however, could h.ardly fail in such a 
favourable position to assume large projifirtions, and it hus. Largo 
niimbei’S of hands arc employed in the Clovernmont railway woik- 
.sh<^ps, whero the locoiriotives and rolling stock for the Clovei-nriicni 
l ail w ays are manufactured. There aro SHveral large tobacco factories, 
btiot factories, flour-mills, a large .sugar rehiiery, tanneries, boiling- 
down works, glue ami kftTo.sene oil lactories, and a large English 
firm have «‘stal dished a hrar^^^ of a soap inaniifuctory. There arc 
also clothing factories, tw’eod factories, ami a great number of 
minoi indusiries. Tho iiuniber of hands employed in tho metro- 
politan district in 11)00 was 3S,6GS. Towards the close of lOOl 
coal of excellent quality was stniekjiear tlie shore of iho Jiiirbom. 

The mean teni|R*i‘aturo is OU'lf, and coriesiK)nds with that of 
Ilareelona in Hj^aiii'and of Tonloii in France. The mean summer 
tt nipeiatiire is .slightly under 71*", and that of winter r»(V'. The 
range is lliu.s 15'’ Fahrenhi'it, while the mean yearly aveiagefor a 
pi’iiod of thirty-eight yearn was tilF. The greatest tcnijM*ratur** 
c\ cr (»xpcrieneed was 1 6 ft ’o'' in tin* shade in JiSyd, and the lowest 
winter was giving a range ot The aveiago rainfall is 

inches. (.1. p.)^ 

Sydney, flio eliicf t'>\vn <»f Broloii county, 

Novii Scotia, on a gooil harbour, the eastern lcn)iiini.s ot 
the Intercolonial Railway, *2 -So iiiih*s nortleem-it of Halifax. 
Tlie town contains many lino luiilding.., among whicli arc 
aeveii eliui’elies, an academy, court house and post oflico, 
and (Mi.stoin hoii^ie. The flominion Tion and Sled C’om- 
piiiiy have built immonse works for the manufacture of 
iifui and steel, in consequence of vvhieli the. pcqadiit.ioii 
has more than doubled. Kor VdOl tlm e\'jK>ri.s were 
S 1,202,90:5 and the imports S2,8b0.G07. I’opul.ition 
(1901), 9909. 

Sylhet, a town arul district of British India, in the 
Surma Valley division of Assam. 'L’he town is on the 
right hank of Uio river Surma. Bopuhition (18S 1 ), 1 4,407 ; 
(1891), 14,027; municipal income (1897-98), lls.:5:i,6r)0. 
There ai-e manufactures of mats, carvtid ivory and shells, 
and furniture. An unaided colleges founded in 1892, and 
mainly supported by a native gentleman, Jiad 27 students 
in 1896 97 : two high schools had G08 luipils. lliero 
aro two dispensaries and an Knglisli church. The great- 
earthquake of 12th Juno 1897 destroyed every substantial 
budding, but caused very little loss of life. 

The district of Syllict has an area of 5414 aqiiarw miles ; popula- 
tion (1881), 1,960,009; (1891), 2,154,593, .showing an inereaj^e of 
9 per cent. ; average density, 398 persons per sfiujire mile, com- 
paring with 112 the province generally. Classified according 
to rengion, Hiiidua iu 1891 numbered 1,016,134 ; Mahomincdnns, 
1,123,984; Christians,* 643, of whom 277 were Europeans; hill 
tribes, 13,818 ; “ othersi,^i4« In 1901 the population was 2,238,892, 
showing a f uriher increase pf 4 per cent. I^nd' revenue, Ra. 7 ,66,638, 
the incidence of assessnjiehfc per acre lieiiAgf R.0.2.5 on the per- 
manently settled and .ILp.iO.r on tho tcihvorarily aeltled tract 
number of police, 547 number of boys at-school (1896-9/ ), 39,077,* 
being 23*66 per. cent, of the male population.'. of sehool-gonig 
age ; nunibfe of girls at school, 3690, being 2*33 per cent ; regis- 
tered dfiath-i^to (1897h 5ii'93 por 1000. Tea cultivation is a 
flourishing Industry' in the southern hills. In 1897 the number of 
gardens was 137, with 70.200 acNis under tea, ein])loying 145,804 
iiersons, of whom 13,116 had bean imported under contract, .«»d 
yielding more than 26 roilHon lb, Or 474 lb per acre, by far thtf 


hlglutftt rate In the provinces. ar«' itvo priutibg - preMiaa, 

issuing a fortnightly newspaperin Ren^Ii, The issam-Betigal 
railway now runs through the district, but trade is still largely 
river-borne. (Ireat damage wus done by the earthquake of Jiine 
1897. 

Sylvester, James ^eeph (1814-1897), 

Knglish matliomaiician, was lx>ru in London on 3rd 
Se]itombftr 1814. Ho went to sclKird first at Ilighgato 
and thou at Ijivcriiool, and in 1831 entered St John's 
College, Cambridge. In his Tri])oa examination, which 
through illncs.H iie wus prevented from taking till 1837, 
ho was placed lis second wrangler, but l>eing a Jew ami 
unwilling to sign tho Thirty -nine Articles, Jio could not 
conq.icto for one of the Smith’s prizes and was ineligible 
for a fcllowshi}), nor could he oven hike a degrw^; this 
last, liow'over, ho obtained at Trinity CJolloge, Dublin, 
where religious iiistrictions xvere no longer in force. After 
leaving ('ambridgo ho was ajipoinled to the cliair of 
natural jdiilosophy at University t/ollego, Ixindon, where 
liis friend Do Morgan was one of his eolltiagues, but he 
resigned in 1840 in order to becu^ine professor of mathe- 
matics in tho University of Virginia. There, however, ho 
; remained <uily hix months, for oortairi views on slavery, 
strongly held and injudiciously expressed, entailed un- 
}>leasant consuqimnce.s, and necessitated his return to 
Rngl.xnd, vvliere ho obUdned in 1844 tlie ^Kist of actuary 
In tlio Legal and Equitable Tafe Assurance Com]>any. 

I In tho course of the ensuing ten years he published 
I a large amount of original work, much of it dealing with 
: tho tbetu'y of invariants, whicli marked him as one of tho 
foremost matlnuiifiticians of the time. Still, Ills reputation 
. among llmso competent to judge of his attainments did 
i not extycnd to the disj»e users of academic patronage, and 
; he faihitl to obtain I'itlnT of two fw>st.S'- -the ])rofcssorshij« 

: of mat lieina, tics at tlie Hoyul Military Academy and of 
I geoTiictry in Gn'sliarn (^’olh'go • for whicli he apjJiod in 
! I >*^54, though he was e)ect(‘d to the former in the fr^llow- 
; ing year on the diuitli of hi.s successful eomiietitor. At. 
i Woolwuch he remained until L'<7(), and althougli he was 
. not u great succck.s as an elmnentary teac her, tJiat period 
; <»{ his life 'was very rich iu miitlnunatical w'ork, which 
j includcil remarkable ad^^ulceft in the theory of the parfci- 
j tiou of numbers and further contributions to that of 
j invariants, together witJi an inqx^rtant research which 
i yiL4dcd a jiroof, hitherto lacking, of Newton's rule for the 
j di.'^covery of imaginary roots for algrjhraic.il ctiuations up 
I b» and including the fifth degree. In 1874 ho prcaluct»d 
: .several jiapers suggested by lVfiucclli(‘r\s discovery of the 
\ straight liiu* link motion associated with lii.s name, and he 
1 also invented tho skew jjentagrajdi. Three yeai*.s later ho 
1 was ajq)ointcd jirofcss'.o* of matheiuaths in the Johns 
I Hopkins University, Baltimore, stipuLxting for an annua! 
salary of bOOO drJiars, to ha paid iu gold. At Baltinioh) 
lie gave an enormous iiiq)etus to tho -study of the higher 
mathematics in Aniorica, and during tho tinu5 he was 
there he contributed t^» iho Amcrirfm0ourml of Mat 
muficSf of which* ho was tho first wiitor, no le.ss than 
thirty pajior.s, some of gi-oat length, dealing mainly with 
inodfern algelira, tlio thooiy of nuniliers, theory of parti- 
tions, and universal algebra. In 1883 he w’as chosen 
to .succeed Pn^fessor Henry Smith in the Saviliau chair 
of gorunetiy at 0?:/or(Ii and there he produced his thonry 
of reciprocants, largely by the iiid of his “mtahod of 
inhnitesiiual variation.^' In 1893 loss of . hoallh and 
fafling eyesight obligeil him to givo up the active 
duties of his chair, and 4a deputy professor being ap- 
poinlcd, he went to live in liondon, whore ho died on 15th 
March 1897. Sylvester’s work suffered from a certain 
lack of steadiness an^d method in his charactc**. For h.>ng 
i^riodB he woa mathematically unproductive, but thdh 
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sudden inspiration would cohio upon him and his ideas renioml>cred. He was assiduously, feverishly active through- 
and theories poured forth far more quickly than ho could out the whole of his life, and the amount of work which 
record them. All the same his output of wt)rk was as he achieved was wonderful when the uncertainty of his 
large as it was valuable. The scope of his researches Wius liealth is renienitie'red. He had a pasi^n for Italy, and 
described by Cayley, hi^ friend and follow-worker, in the for many years resided dnrini? the autumn in the house of 
following words 1 “ They*rolilte chioHy t(y finite analysis, kls friend, and ultimately klograpker (1895), Mr Horatio P. 

and cover by their subjects a largo part of it — algebra, Brown, on the Zaitare, in Venice. He die<l at Home, lOlli 
determinants, elimination, the theory of e([uatioiis, par- April 1893, and was buried close to Shelley. Two ■works 
tilions, tactic, the theory of forms, matrices, recijn-ocants, from Ills |H?n, a ^olume of essays, In the. Key of and a 
the Haiiiiltoiiiau numbers, ^tc. ; analytical and pure geo- moiiogiapli tm Walt Whiiimn^ were published in the year 
metry occu])y a less prominent position ; and mechanics, of his death. His activity was unbroken to the hist. In 
optics, and astronomy are not absent.” SylvesUjr was a life Symoiids was morbidly introspective, a Hamlet among 
good linguist, and a diligent ccmi poser of verse, Ixitli in modern men of letters, but wHh a cajxicity for action which 
English and Latin, but the oj)inion ho cherished that Hauilet was denied, llobert Louis Stevenson descrilxMl 
his poems were on a level with his mathematical achieve- him, in the Opalsteiii of Talk& ami Talkers^ as “the best 
incuts lias not met with general accepUinco. of talkers, singing the ]n'ajses of the earth and the arts, 

flowers and jewels, wine and music, in a moonlight, 
SyinoncISf John Addingrton (1840-1893), serenading manniT, as to the light guitar/’ But under 
English critic and ]‘ocl, was born at Bristol, 5th October his excelltmt good-fellow'ship lurkt'd a haunting melancholy. 
I8t0, the only son of Julm Addington Syinonds, M.D., and j Full of ardour and ambition, sympathy and ilcsire, he was 
Ifarriet, <?l(lcst daiigliter of James Sykes of Leatherhead. • ])erpetUHlly tormented by the riddles of existence ; through 
He was a delicate boy, and at ILirroiv, where he ivas | lib* ho w'as always a seeker, arclcnt but unsatisfied. Tliis 
entered in 1851, took no [art in school games and showed : side of liis nature stands reveal e«f*in liis gnomic poetry, and 
n(» parlicnlar ]»romi.se as a scholar. In 18.58 lie ])roceeded | particularly in the sonnets of his A « //a/ where he lias 
to Balliol as a comniontT, hut was elected to aii exhibition j jiortraycd Ins own chara(‘icr very subtily. His poetry is [icr* 
in the following year. ’Flio Oxford training and association i iiaps rather that of the student than of the inspired singer, 
w'ith tlu* brilliant set (tf uicm then at Balliol called out : but it has moments of deeji thought and emotion. Jl 
the latent faculties in Symonds, and hi^ university career 1 is, indeetl, in ])a'<sagcs and extracts that SNinonds a[»[>ears 
was 0(10 (*f continual ilistincthin. In 18Gt) lie took a first at his heM,. ilieh in Je.scri[)tion, full of “purple ]»atch(*s,” 
in “ M<»ds,” and won the ‘Nowdigate with a poem on 1%^ | his work has not that haniiony and unity that are essential 
Kacovidl ; in 18C)2 he was [Jiu ed in tlie lirst iJass in ! to the conduct of jJiiiosojJiical argunuMit, He saw' the 
Literai Fiunianiores, and in the* following year was wiiiiKT ' [»art inort‘ clearly than the whole; but his view, if jartial, 
of the (liaueellor’s JCnglish Essay. In I8t>2 he had j Is ahvays vivid and concentrate<l. His translations are 
been elected to an open fellowshij) at Magdalen. Th(‘ ; among the finest in the language; here his subject was 
strain of study unfortunately [•roMi-l loo great for him, ' fouml Pa him, and he was able to lavish on it tlie wealth 
and, immediately after his election to a fellovvshii», his ; <»t colour and quick sympathy w'hich were his character- 
health broke down, ami lie was obliged to seek rest in ■ istics. lie was a lover of beauty, a jMiet ami a [ihilosopher ; 
Switzerland. There heniet Jaut‘1 (-atheriiu' North, wiiom, i hut in his life and his w^ork alike he missed that, absolute, 
after a nnnantie betrothal in the luountaiTjs, lie, married j liarmonyof conviction and concentration under which alone 
at Hastings ItJth Xoveinber 1 8(11. He then attempted to i the highest kind of literature is produced. (a. W\.) 

settle in London and stmly hnv, but his liealth again broke | 

dow'fi and obliged him to travel. ncUirniug to (Mifton, he, | SyiTIOnSy GeOrSfO JAITIBS (1838-19()p), 
!e<‘,lure,(l tliere, both at the college ami to ladies’ sdiools, * English meteorologist, w’as born in Pimlico, London, 
and the fruits of his work in this direction remain in his ! on 6t,h August 1838. In 18C0 lie obtained a post in the 
liitnyhiclioii to the StwJy of Da nit' (1872; and his admir- j meteorologiral dc[)artment of the Board of Trade under 
aljly vivid Stndiis of th*> Greek Dtwis (1873-7(1). Mean- j .Vdmiral Fitzroy, W'ho was then deeply interested in the 
while he w\'is occiqaed ujion the work to w'hicli his talents | .subject of storm-w'arnings, and in the same year he pub- 
and sym[>athies W'ere e.s[)Ci:ially attracted, his /ienaissanct in j lished the first annnal volume of British Bair fall, which 
/fu/y, which ii[»peared in seven volumes at intervals In'tween j contfuned rec«>rdKS from 168 stations in England and 
1875 and 1886. The 7iVmi/s.suwtv had been the .subji;ct of j Wales, but none from Scotland or Ireland. Three years 
♦Symond.ss ju-ize o.ssay at Oxford, and the study which he had ; later he resigned his appointment at the Board of Trade, 
then given to the theme aroused in him a desire to jiroduce where his rainfall inquiries were not appreciated, at least 
something like a couqdete picture of the reawakening of art not as a prior study to .storm-warnings, and devoted his 
and Jiteratujo in Eiiro[)e. His work, howxver, was again whole energies to the organization of his wonderful bjind 
interrupted by illne.s.s, and this time in a more serious form. | of volmit^uu* observexvi for tlie collection of [larticulnvs of 
In 1877 Ins life wi,s in acute danger, and upon his removal rainfall throughout tho British Isles. So successful was 
to Davos Platz and .subsequent rec(»very there, it was felt he in this object that by 1866 he wa.s able to show results 
that this w’us the only [dace where he WiW liktdy to be able which gave a fair representation of the distribution of 
to enjoy life. Fismi that time onward he practicuilly ftiade .rainfall, and the number of recorders grifdually increased 
his home at Davos, and a ehariiiiiig jjicturc of his life there until the la.st volume of Jimtuh Batnfldl which he lived 
will be found in t/i //w; (1891). to edit (that for ■ 1899) contained figure.^ from 3528 

Symonds, indeed, became in no common sense a citizen of stations — 2894 in England and Wales, 446 in Scotland, 
the town ; he took part in its niunicijial busine.ss, made and 188 fai Irolandr- Apart from their scientific intere.st, 
friends with the [xjasants, and. .shared their interests. There these annual reports are of great practical imiiortanco, 
he wrote most of his books- -biographies of fcihellcy (IST'S), since they afford engineers' and otliers engaged in water 
Sidney (1878), Ben Jonsoii (1880), and Michelangelo supply much-needed data for their calculations, the former 
(1893), several volumes of poetry and of ei<.sayi5, and a absence of which had on some occasions given rise to 
fine translation of the Autobiof/raphy of Benvenuto grave mistakes. Symons himself devoted special study 
Cellini (1887). 'Fhere, too, he couiplotcKl his study of nob only to rainfall, but also to the evaporation and per- 
the Uenaissance, the work by which he will be longest eolation of water as affecting underground streams, and 
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his extensive knowledge rendered him a valuable witness 
before parliamentary committees. In oUier branches of 
meteorology also took a keen interest, ami he was 
particularly indefatigable, though consfsteutly uiifinccess- 
fill, in tlie quest of a genuLue thuiiderlx^lt. Tho hUtorjr 

the science too attracted his attention, and ho jjossessed 
a fine library of meteorological works, wliich ]»as8ed to the 
Meteorological Society at his death. Of tliat society lie 
became a member when only eighteen, and he retained his 
connexion with it in various official capacities up to the 
end of his life. lie served as its j)r€sident in 1880, ami 
in view of the celebration of its jubilee Avas re-elected bj 
that office in 1900, but the illness that causeil his death 
prevented liim from acting. He died in London on 10th 
March 1900. 

Syra, or Hkemoupolis, fche j»rincipal seaport of ! 
the Greek Cyclades, on the east side of the islaml of 
fcjyros, nearly midway betwx'cn Piraeus and Samos. It is 
conveniently situated as a port of call, and for coaling, 
for vessels going to and from ConsUintinojde and tin* 
Hlack Sea. But since the energetic development of 
I’iranis, Syra has ceased tqti>o the chief commercial entre- 
pot and distributing centre of this part of the Levant, 
and consiNjuently its tra<io has stiriously declined, ^^'hereas 
in 1890 the foreign comnierce Avas valued at .£1,3L17:10, 
in 1900 it only amounted to .£108,;jr)0. Coal, textiles, ami 
ii on and steel goods figure prominently amongst tho im- • 
ports, and emery, leather, lemons, sponges. Hour, valonea,a!id 
iron ore amongst the exports. Syra is tho seal of several 
industries, as taunerii.vs, flour and cotton mills, rope-walks, 
factories for confectionery (‘‘Turkisli ilclight hats, 
keirohiefs, furuituro, pottery, and di.stil lories. The poit is 
entered atid cleared by some 000, GOO tons of rdiipping 
annually. Tie', harbour, wliich is protected l^y a bleak- | 
water 273 yards long, lias a unilbriu depth of 25 feet, 
diminishing to 12 feet. Populaliou (1800), 17,89-1. 

SyfACilSO (Italian, tSimcnuft), a city of Italy, on the 
east coast of Sicily, capital of tJn‘ ]irovineo of Syracuse, 
80 mill's Huiitli by west of Messina, ocouiiying a .siiiall island 
(Ortygia) Avhich projects soutli towards the peninsula of 
Massolivicri. There is a trade averaging in the aggre- 
gate* £2 7 4, 000 per annum-” ■ exports, £130,000; imports, 
£14-4,0()0. Tho principal ex[)orts are olive oil, orange.s 
and luTuons, including peel, AAune, rock asphalt, locust 
heans, linseed, almonds, <fec. In 1899 the ])ort Ava.s entered 
by 782 vessels of 404,100 tons. Population (1881), 
21,739; (1900), 32,074. 

Syraeusef a city of Noav York, IT.S.A., capital 
of Onondaga county. It is situated in hit. 43'’ 02', 
long. 76“ I P, near the south end of Onondaga Lake, on 
the Erie Canal, and on the DelaAvare, Lackawanna and 
Western, tho New York Central and Hudson Jiivcr, and 
the West Shore railways, in tJie central jiait of the state, 
at an altitude of 400 feet. It has a level site, a some- 
what irregular street plan, and is divided into niucteeii 
wards. It has an excellent water-supply draAvn from 
Skaneateles Lake, the works being oAvned by the city, 
and is Avell sewered. Its streets are well ]>aved, mainly 
with asphalt and brick. There is a city librai^ of nearly 
30,000 volumes, and many fine public buildings, among 
which are the United States Building, tho Court House, 
and the City Hall. The city contains many charitahle and 
educational institutions. Among the latter is Syracuse 
University, which in 1899 had a faculty of 109 professors 
and instructors, and was attended by 770 students, in- 
cluding 219 women. Syracuse is a manufacturing city 
of importance. In 1900 it contained 1383 establish- 
ments, with a total capital of $31,368,055. They em- 
ployed 14,917 hands, and tho product had a value of 
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$31,948,055. The priuci|>al articles of manufacture wore 
clothing, carriages and waggons, chemicals, foundiy and 
machine-shop products, iron and steel, bicycles, boots and 
shoes, furniture, hosiery, and malt liquors. Salt, formerly 

the priaci{;tti piuduct, io im of Importaflce, having 

been driven out of the market by tho comi>etition of that 
of Michigan. In 1899 the .assessed valuiition of real and 
l»eP8onal property was $80,759,234, the net debt of the 
city was $7,379,329, and the rate of taxation “was $19*33 
po.i* $1000. The total income of the city from all sources, 
exclusive of loans, was .$2,239,035, and the expenditure 
for maiiitenaiK-o and ojK^ration was $1,745,014. PojmJa- 
tiou (1890), 88,113 ; (1900), 108,374, of whom 23,757 
were foreign-l)oni and 1034 negroes. Of 32,499 males 21 
years of age and over, 1071 were illiterate (unable to write). 

Syria.— Tho Tell ol-'Amama letters show that in thc5 
1 ith century n.e. all Syria belonged to Egypt, and they 
describe in some detail the breaking uj) of the Egyptian 
power in the reign of Akhcnateii and tho prrigre.ss of the 
eomjiioring Amoriti’s and Hittitos (Kliita). The German 
excavations at Sinjcrli, east of tile Giaour Dagh, have 
made know^n the existence of a priuoiimlity in tlnit dis- 
trict, »Samil, which Avas ruled in the 8th century n.c. by 
dynasts nami'fl IVnammii, and was absorbed in the fol- 
lowing century by the growing power of Tiglath Pileser 111. 
In the same place Ava.s found a stole recording the Aictories 
of Esarh.iddon over Egy\)t and Tyre. Interesting results, 
n(»t yet jniblishod, have also la'cn obtained by the (German 
excav^ations at Baalbek. Tlie railroad from Beirut to 
Jkima.seus lias already been notieod (see Leh.\M(»n), 
and jit tho end of alxnit 180 miles of the Damascus- 
Mi'cca lailway Avere oomph'ted. There are good roads 
from Beirut to I)amiiscus, Beirut lo Tripdi, Tripoli U> 
Mums and BaiVlbek, ajid from Alexandrotta to Aleppo, 
on Avliich AA’heeled transj^i^rt is used ; but the volume of 
traile lias not gi*t*atly inen/ased. Tho total trade; ))y sea 
amounts from six lo se\eu nullions ste.rling. In 1900 
tho im|M)rts, wliich embrace cottons and woollen^!, sugar, 
leather, timber, petroleum, silks, ■'glass, rice, fezzes, w(rc., 
Avero A^alucd at £4,000,001 1 ; and tlie exports, the chief 
items of whii'h A\erc silk thread, •Ve., cocoori.s, lemons, 
(^ranges, and other fruit, avooI, eereals, and sponges, at 
£2, 655, 1)00. There are no accurate returns of llie ]»opU' 
Lition, but for the whole of Syria, including Lebanon and 

! J^alcstine, it may be roiiglily estimated at a1x>ut 3^ 
millions, of Avhom about one-third are Chrisliaiiti. 

AcTiiournKs. -H a ai mann, ‘ *' Bi-itiage ziir Kfimtnias ihr Syris- 
clieii 8 U*}»}m',” in i/. Pal.^Vercins, xxii., xxiil. — 

Maspeho. JlUt. Annoi/Lfi fhit jiiruplcs VihUnl — Vi>n 

Oi'i'EMlElM. MUtvhncer mm rimarhm iMf. lOOU. — 

Petkik. Syria and Ju/ypt frv/n ihr Tdl rl-Amanm Letters, lAliS. 
— Sachat . Ahi IJnphraf nnd 'I'iyrts. 1900. "-Yo.v Luschan. 

I yUi^yruOnny^n in .SV>e//fr/t. - - PAEnKK.Kii-S«>ciN. Handh'^k to 
Syria and /'(/Jestinr. — Mukuay’.s Hnwilxiok iu Asia JUfinor^ dv, — 
IVsT. Flora of Syria and Falrslint, 

Syriac Gospelc.— The mofst imf^rtant and far- 
reaching discovery ot recent times in regard to the text 
of tlie Gospels is Undoubtedly the Eyriac palimpsest, 
which was unearthed on Mount Binai by Mrs Lewis and 
her sister, ^Irs Gibson, in tho year 1892. The upj>er 
writing of this MS. is a collection of lives of women 
saints, made by a inotik in the mouastei'y of Beth Mari, 
in the t<»Avn of Moarath Mezrin, near Antioch, as its colo- 
phons .sliow, and writt<?ii towards the eud of the Sth 
century; a collection of .«imall literary value, unless it 
should be for tho fact that it contains a new- Byriac text 
of the story of Susanna. The erased underwriting is, 
however, some four centuries earlier, and contains a 
text whose critical worth for the student of the Gospels is 
wellnigh inestimable. When the volume finst came under 
Mrs Lewis s notice the pages were compacted together, 
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thr(H^h age and disuse, so that the steam from a kettle had 
to bemused to sejiarate tliem : fiwiina; that the erased text 
was Very ancieut and contained tlio OasjK'ls, !Mrs Lewis 
pUotograplxed the whole of the ^IS. and brought the 
results back to Cambridge, where her suspicions as to the 
antiquity of the text weMO speedily coiitiriiied by IVifossor 
Beusly and Mr Ikirkitt, who recognized the characteristie 
traits of tin* old Syriac; version, hitherto cjnly knowm by 
the imperfect recension that bears the Jiamo of Ckireton. 
In the year 18911 Mrs Lewis and her sistcT returned to 
the corl^'ent on Mount Sinai, bringing with them three 
transcribers f<»r the text., Vrufesstn* Bensly,Arr Ikirkitt, and 
Dr J. Uendel Harris. From HUj February to ‘JOtli March 
they lahoured on the transcription, and brought the results 
back t/) (Jambridge^ for publication. Professor Bensly, 
however, did not live to take part in this work, but died 
almost immediately iij^on his return. 11 is transcripts were 
placed in the hands of Mr Ikirkitt, and the text, so far as 
recovered, was*^ [lublished, with a preface by Mrs Lewis, 
by the Sytidics of the University Press.^ 

For flirlluT dc.Uiila as to tlia discovciy and traiiscri]»tioii of tlio 
text, scH' Mva tbbsoD’s JfnH) the. (■olU\c. icnn Founds and Mrs Lciwis's 
.A if the Four (/oSfjrla from thf Syrlnc of the ^inaitic 

Faltiny'ifsf. The lujcoiint attached lo Mot-x’s (Icnnan traiislatitm 
of I 111! Syriac (iroapcila ia not always tnistworlhy. 

When the trjyiscribors left Sinai, they imagined that 
the work liad been deme wdth tolerable coniphikmess, and 
had expressed themsedves to the etTect that the y bad not 
k‘ft much for the (lennans; but palimpsest residing is 
raredy liiial, and in 1895 Mr.s Lewis and her sister w'cn* 
again at Sinai, wIktc they revised the, text in doubtful 
places, ro-read the codex from end to end, and, by" a eoin- 
bined vosiilt of the fresh »scrutiiiy witli llii; further 
judicious use of the cheiniejil roagemt wliicli had been 
employed in I89.‘h suceeoded in ashling nearly a tiflh to 
the already [niblislj(‘d matter - a eiitical tnuni])li that eaii 
hardly l»e paralleled in iho history cif palimpsest reatling. 
As a re.sult of this visit, ^Irs Lewis [mbli^lied a re- 
trauscriptioij - of a iiunibiT of pages of the Syriac ti‘xt, 
and le- edited her first •translation of the text, uiidcn* the 
title, t^ome Ptu/r.'i of the F(mr (iOi^peU rc-trnn^rrlht fi. /rout 
the Situtitlc Falinipsest with a Tt'iUtdutuni of the Whole 
Text, by Agnes Smith liowis (London, (\ J, (’lay and 
Sons, I89h). A fourth visit to the convent ncule in 1897 
cmibled the untiring sisters to cixainine a imiiiber of doubt- 
ful passages, and to add a few fiiilher readings to tin? total 
result. Tlicso will be found in the pages of the Eximtt(/r 
for 1897 (pp. 111-119 ; sec also in 471*). 

It should 1 k! ohsin'vod th.at the disrovory of tlio original homo of 
the M8., bc-foro it luimo into the possession I'f tin* 8inai monks 
(see Mra Lewis in ExpnsLtnr for 1000, pp. -11 0-421’’*), has jonderctl 
the title “Sintiilie Hyriiie” no longer snitabh*. It must beealh d 
“ Antioohone Syriac," or, following the analogy of the (an-eton text, 
.the “Lewis Syriac.’* Probably the hitter is the belter te.riu, as 
wc <lo not know whether “ Antioeheiio " may not have to ho furtlier 
reidaced hy “ Kdessan." 

There can be no doubt that these, arduous labours on 
the part of the discoverers and transcribers of the text have 
been abundantly justified by the published results, for 
the recovered text is in some respects superior to anything 
tliat had luthei-to been known of the. text of the Gospelfs 
and gives us freciucnt vistas over the un travelled country 
that lies betwx»en our most ancient uncial texts and tho 
Gospel archetypes. Tt is not only free from those ex- 
pansions which critical science luis already condemned in 
tho Textus Heceptus, and from most of its conflations of 

' Tills may bu qiioiod tho J^yiidics’ oilitum. 

- 'I'his may be ij noted as Mrs Lewis’s edition. M’lio parts added by 
Mrs Lewi.s arc printed in blue ink. 

^ The coloplum which betrayed the secret to Mrs liCwU had Ixjcn 
rend liy Professor Bemdy, as appears from, a tranacript since found 
amongst Ins papers. 
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contending types of fext, but it is also singularly free from 
those expansion.^ which di.» so much to discredit the so-' 
called Western text, with whicli it is otherwise in sub- 
sLintial agreement; and generally speaking, its brevity 
appears to be defensible, not only in such cases as the 
rericope de Adultera (John vii. r)3-viii. 11) and tho 
la.st twelve versi^s of Mark, but in a number of less con- 
spicuoiLs places, where it betrays to us the fact that the 
(jospels h!i\i(^ come down to us through a lung sequence 
of eclitorial revisions, of which accretion is certainly one 
conspicuous filature. Even the order of the text, where 
sqiparent dis])lacements occur, can frequently be justified, 
f.t/.y ^Mark xvi. 4, where the words, “For it w^as very 
great,” used of the stone at the sepulclm), are carried back 
to tlieir right place in Mark xvi. 3, and tho transiiositiou 
is further verified by the fact that the sjimc order i.s given 
in the Gospel of Peter. TAt other times the relative dis- 
placement of passjiges in the Lewis text is a key to the 
finding of the shorter text which underlies all existing 
copies, as in Luke .xxii. 17-tiO, where all texts are in 
excess and tho removal of th(j accretions ha<l already 
been cojnmeiici’d by Westcott and Hort. (k-itically the 
Lewis text imest be descril>C*d as Western, but it is 
Wi'stern of gival aritiquity and ]mrity, and I ho (!Oinbina- , 
lion of this text with earlier evidence of the same kind 
from the old Latin versions is one that it will be difiicull 
to resist. 

Of till* innuntiiiablft quostiona lliat have arisen with iv^^pird to 
i the m:w ti'.vt, the two that have provoked most intcrist arc 
' p/.) the U'liition of the new Go,spol to the DiJites.s.’iron of Tat inn ; 

! {to Ha llno1ogi<'al orthodoxy or unorthodoxy, 

AVith ngard to {if) no limil agmunent Uhs yet been vt-rn-hed, 
thougli (])e!«‘ is a. .strong phalanx of experb? for tho <;pinion that 
tho Lowi& (iospi ls r(q>n soni a Syriai* text whicdi antodate.s TuIijti. 
Theji* are 1r}iee.s of a JewUli hand in the. translation, a.s when tho 
l»'inph‘ L ivilled (he Holy House (John x. 22), or wlien thi! pliylae- 
j leiies are ealh-d by their Jewish name of Tephillin (Malt, xxiii. 6). 
i On the oili‘*r hainl, there are sliglit bUgge,8ti()iJ8 of Kne,utism 

• (M.itt. x\)i. 4, laike ii. JtC), as well us a number of h-uiuonistii; 
i i^ae’hes v hi<’h .soein to roi’idl Tatian. Ami between the Sojiarated 
. Gospels or (lo.spt'ls of tho Mepharrashe, they call ihem.si’lve-a, and 

• the (\»nhiiji?d Gospels or (io-spel^ of tho MehalieU*, Iheni is .«^oTm^ 

I nevus that is not yet ]*eifectly explored. Wo inelinc to the helief 
j that tho Lewis text is not tho daughter of thcTatimi llanuony, hut 
I it.s j)aieiit, and tliat traces of the latter m the tbnuer aio due to 

Ii xtiial contuuiiiialioij. 

\Vith legaid to [(>), the orthodoxy of the codex lias ln*exi impugned 
on .’lecount i«f an extiaordinary l oading in the genealogy of Mail h<-w, 
w'hii’h appears to make Jo.scplf the direct parentof .Ie.sns f Mall. i. 10, 
.A'.sf />/t, to whom the Virgin Mary w'a.9 espoused, bayd Jesu^]. There 
are .ilso traiies of what iimy ptThap.s best )»e dosunhcil us a reeriidi's- 
ri-ncc of Ado]itionist, 7'hoology. Notably, there arc singular ca.sos of 
t he tendency to call Christ the Fleet of God, a title whicli. a.s a result 
of I’ditorial H!vi.sion, lud almo.st disappeared from the New Teyta- 
uH’iil, but whii*h i.s now to lx* read in Luke ix. 3r», laiko xxiii. 8.'», 
John i. 31, John iii. IS (iw recently verified for the Lewis k*\t hy 
Mr IfUrlvitt), and peilnips elsowlierc. The reading, whether wo 
( hoose lo call it Adoptio;3ist or not, is certainly ]irc- Catholic, as may 
bo conclusively shown from Justin, Trypho, § 07, where ’IVvjilio 
argue.**, nyciinsl the (Jatbolie. ]»ositiou of Justin, that Jesus lua-anie 
the Christ, by election, as a result of lii» jierfcct obedience and 
life, {Karri^itvirOat toO ^xXeyJyeat els xP^trrdp , . . atrrdi* 

Kal x/jnrroe 7<vfef;er(?ttt . . The restored reading in .lohn iii. 16 
furnishes in Hyriac the very word which is used to desorihe tho 
Elect Servant in laa, xlii. L and it is probable that this vcr.se of 
Isaiah was much more closely iniitaUA in the primitive nci-ount 
than is shown by the canonical record. Mrs Lewis hu-s p'rhaji» 
bc<*u too ardent a defender of tlie orthodoxy of her MS. before 
ecclesiastical tribunals, to which there is no need to moke a refer- 
ence, IIS the text is certainly anterior to tho period of exact theo- 
logical definition. * 

It is probable that the genealogy in Matthew, while restored 1<> 
a more early form by the Lewis MS. than is fotind in the vditu) 
texts, is not yet in its final shape. ' And it is certain that both it 
and the oooount of the birth of Christ which fbllows it have 
undergone revision with a view to the avoiding of mianriderstund- 
ing. Ill any ease tho evidence of this Mg. is of tho first imjKirt- 
anoe for both the critic and the theologian.' 

Ai’THOKTTifift .— Four Cfoi^ls iu Syri<$c, franxribed front 
the Hinaitie Palimpiscst. By the late RobEiiT L. Bensly, M.A.;, 
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J. Rendel Haurt»» M.A., and F. CKA\vF<»nn Bvhkitt, M.A., 
with an Introtluotion by Agnks Swiini Lewis, Cunibiidgi-, at 
tliu University Press, 1894. --Ifow the OofUr vm Found. Bv Mar- 
cauet I). (xTBSON. Macinillan, 1S98.— -4 Tramhiiim- qf the Four 
Oosjjels/rom the Syi'icf^ of the tUmitiv. Faiinipsed. Hy Agnics S, 
Lewis, MacniiHan, 1894.— Faffen of the Four Oospds re- 
traiis&ribed from, Hue Siiiaitk Palmpsrsi, with a IVanshthn of the 
WfwU Text. Aoxes Smith Lewis. London, 0. Clav and 
Sons, 1896.— ‘‘The New Syriao Oospels'* by J. Rendei. IIaukis 
in Co/U'Cuiporayp Jtcvhu\ 1894 ; The Jrade.uy for Nov«nii»«r ami 
December 1894 and for January 189ri ; The OuoMian for ftlst 
October 1894 (F. C. Buukitt).— Codich ^u'isiitui. By 
Albert vier JCamtmc/wi Kmotjtdini (tiuns. by 

AIerx. from the Sinai palimysest, Berlin, 1897)1— A)//? alhifnenUft 
Kwnigrliefufihemi^ng, By HJiaT( Leipzig, 1901). (j. k. H.^) 

8ZAbd.dkdi {Maria-Theresiopdy^ a inuiiicijinl town 
of Kungary, in the county of Baca-Bodrog, 25 miles south- 
wc.st of Szegedin, with 73,5*26 iuhabitants in 1801 and 
82,1*22 in 1901. To ite tenitery belongs Lake Palics, a 
favourite watering-place and summer ostablishmcut. It 
contains a burgher school for boys and girls, public hos- 
])ital, almshouse, nuinitdpal music school. Its inhabitants 
are mostly engaged in agriculture ; there is no ini[)ortiint 
industry. The town has an immeiiso territory (360 scjuare 
miles). Its fruit trade am^lurkey breeding are considerable ; 
the latter is the moat important in the cxmnlry. Jn 18S0 
the hontHul coinuieinoraiivo monument was inaugurated. 

Szalay, Ladislas (1813~186t), llungarkn his- 
lorian, wus born in 1813. After the comjdetion of legal 
and historical studios, he took part in the great rovfdutioii 
of IvS 18-49, and W'as obliged tu seek refuge in Svritzerlaud, 
wheiii, at Korscliaeh, on the Lake of C.Viustance, be wrote* 
liis Magyarorezdg tih'Umie (ffistory of Hungary). It 
exteiwls to 1707 and, in six volumes, tells eliitdiy tlu* 
constitiitioinil history of Hungary and her dopeiuloneies. 
JS/alay himself admitted that be euubl n<»t elaiin for his 
Work the merits of thorough and original researeh in all 
its parts; it was meant as a gmit ]iolitical ] nogi-amme, 
enlightening the nation about their historical lights 
against tin* pretensions of the. Ilabsbiirgs. The stylo of 
the work is soinewdiat rigid, but thoughtful ; a inanly and 
pi’offuind conviction of Tlungary’s luKstorleal vo«*ation ani- 
mates its every fiage. Szalay als( ) w n >lc remn rkal )le slue I ie*M 
on, Pitt, Fox, Mirabeau, aiul otlier siateMiieii, and eoutiL 
buted very considerably to the coditication of Magyar law. 

JosEi'lT SziNNYEI in tbn Mogijar Hi J ikon of 1SS6, ami 
At.ex\m»er Flewi.kk, Szahty LiUzld, a biogr.ipliy (in 
Kiiiiyvtd}\ 18/8), 

SZSllT108*UJv^r {Chrrla)^ a cor] •orate town of 
Hungary, in the county of Szolnok-Doboka, 23 miles 
north-east of Klauseiiburg, with 5798 inhabitants in 1891 
and 0363 in 1901. Its ancient fort now serves for a 
prison. It is the seat of a Greek Catholic bishopri**., and 
lias a sorainary for Greek Catholic priests, a State uj)i)er 
gymnasium, an orphanage, a Franciscan convent, ami a 
distillery. It was founded by the Armenians, wlio are 
known as skilful and wealthy traders. There is a tine 
Armenian cathedral, with an altar-picture by IIuIkuis. 


$za.Wly (Russian, a district ^wn of Busi^iu 

tliegovornment and 77 miles N'tN.W. (jf^otOwhof 
on therailw^ay f rom Vilna to Libau. It iafei'scVoriil distilfcri^ . 
Ilour-mills, and tobicco factories, and carries on a brisk trade 
with Lilmu (105 inile.s) in gi-ain and linseed. ' Its jx>pula- . 
lion in 1897 was 15,914 (nearly 23(000 'with' tlie slilmrbs). 

Szeired, a municipal town of l^ngary, on .the 
rigid bank of the Theiss, just below the . confluence of 
the IVIaros, 100 miles south-east of Buda^icst. Popula- 
tion 87,410 in 1891, and 102,991 in 1901. Centro of 
tin* commerce and industry of the groat Hungarian Alfiild, 
thi.s town has recently devel(*]K*d considerably and lias 
l>eon much improved, so that noiv it is one erf the flm^st 
cities of Hungary. There are many educational establish- 
ments. In 1898 a ►State gymnasium was o^ieneL Jt con- 
tains a training institute for teachers and several sjiotual 
industrial schools. Among its industrial establiHliments 
may be mentioned saw-mills,^ match, sausage, red pepper 
(paprika), leather, and spirit factories, an iron -found i*y, 
«kc. Several statues ndt>rTi tJie town, among which is tlifi 
moiiuinent of the Hiuigariaii poet, Andieas I)ugonks. 

Szeg'Z^rdy chief towm of the county of Tolna, 
near llic right bank of the Danube, 80 miles S. by W. 
of Buda])cst, Hungary, with 14,325 inhalatants in 1891 
and 1 3,895 in 1901. Its most ini]>ortanl buildings are the 
county hall, the castle of Baron Augnsz, the Jloinan Catholic 
church, and tlit* liospital. Tlierc are a rich county museum 
and the central inspectorslii]) of silk-production. 1 ts inhabit- 
ants are largely engaged in }>roduciiig silk and fruits. In ' 
its vicinity is ]»rodm’.ed the celebrated red wine of Szogzard. 

Sz^kesfeh^rv^ry a municipal town of Hungary, 
capital of the county of Fcjiir, 37 miles sonth-wc.st of 
Ihidapest, w’ith 28,912 inhabitants in 1891 and 32,167 in 
1901. Besides tho i^dmini.strative offices of tbc» county, 
there are a county and a district court of justice, a chamWr 
of advocates, a large episcopal library, a museum, a theatre, 
an ar< lia'ologii'al association, a hos]>itid, and nuiiujrou.s other 
]>ubli<* institutions. It is an important centre of national 
l)ors**-l>reediiig. It is one of the ohh*st towns of Hungaiy, 
founded by St Stephen, first ting of Hungary. 

Szerencs, an old Hungarian inarket-towm in the 
conntv of Zemi»hhi, in the vicinity of the hills of Tokaj, 
125 miles north-east of Budapest, with 43.39 inhabitants 
in 1891 and 5*272 in 1901. It is an im])ortaiit railway 
junction, ami contains the largest sugar-refinery of Hun- 
gary, in which 1350 workmen are employed, and which 
l>rodiu-cs yearly above 10,000 ton.s of fine sugar; 

SzOmbSithely (Steimtmaager), a corporate towm 
of Hungary, capital (rf the county of Vasvar (Eisonburg), 
68 miles south of Poz.sony (Pre.ssburg), with 1 7,270 inhabit- 
ants in 1891 and 21,751 in 1901. Itkan important rail- 
w'ay and industrial centre, liaving a State railway work.diop, 
two manufactories of agricultural inachinery, a foundry, 
a Bteam mill, Ac. On its site stood the Homan Salaria. 
Numerous remains of these are in the civic inUBoum. . 


TaafFei Eduard Francis Joseph von, I of Upper Austria, and the emperor offered him the post 
Count f 1 m Viscount Taaffe and Baron of Ballymotc, in j of minister of the interior in BcusFa administration. In 
the peerage of Ireland] (1833-1895), Austrian statesman, i June he became vice-president of the inini.<stry, and at the 
was bom at Vienna On 24th February 1833. Ho was ! end of tho year he entered the firet ministry of the newly 
the ^ond son of Count Ludwig Taaffe (1791-1855), a 1 organized Austrian iK)rfcion of the monarchy. I^or the 
distinguished public man who was minister of justice in J noxt three years he took a very iinixirtant part m the 
1848 and president of the court of api>cal. As a child 1 confused i)olitieal changers, and probably more than any 
Taaffe was one of tho chosen companions of the young other politician represented the w4.«ihes of tlie emperor, 
archduke, afterwards emperor, Francis Joseph. In 1852 1 He had entered the ministry as a Gorman Lilnjral, but lie 
he entered the public service; in 1867 he was Statthalter ^ soon took an intermediate position between the Liberal 
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majority of tho Berger ministry and the party whioli 
desired a federnlistic amendment of the constitution and 
which was strongly supported at (,\>urt. From Soptomher 
to Janiuiry 1870, after tho rctiroment of Auerwperg, 

ho was prosidvut vf tho irthiiiuti ^ III lOTO tllC Uuvcni* 
ment broke up on the Ipiestion of the revision of the con- 
stitution : Taaffe with l*otocki and Berger w'ished to make 
some euncessions to tlio Federalists ; the Liberal majority 
wished to preserve undiininishod tlie autljority of the 
Keiehsrath. The two parties presented memoranda to 
the (•mj)eror, eaeh defending tlieir view, and offering their 
resignation : after some hesifcition the emperor accepted 
the pt)li(;y of the majority, and Taatfe with his friends 
resigned. The Liberals, how^cver, failed to carry on the 
Cloverninent, as the representatives of most of the terri- 
tories refusfjtl to ap])e.ar in the Reiehsnith : they resigned, 
and in the month of Ajwil Potocki and Taaffe returned to 
office. The latter failed, however, in the attempt to come 
to some understanding witli the Czeeh.^, and in their turn 
had to make way for tho Clerical and Federalist cabinet 
of llohenwart. Taaffe now' became tStatthalier of Tirol, 
but once more on tlie breakdow'ii of the Liberal (fovern- 
nicnt in 1879 he w'as called to office. At first lie at- 
tempted to carry on the Gf)vernmcnt w ithout change of 
priruti])lcs, but he soon found it noces.‘^ary to come to an 
iiuderstending with the Feudal and Federal parties, and he 
w’as responsible for the conduct of the negotiations which 
in the (‘.lections of this year gave a majority to the dif- 
ferent groups of the National and Clerical oppositifm. In 
July he bociimo minister presidt'iit : at first lie still con- 
tinued to govern w'ith tht) Lib(‘rals, but this w-as soon 
made impossible, and he was obliged to turn for sui) 2 )ort 
to tho Conservatives. It was his great achievement tlnit 
he jK'fSuaded tho Czechs to abandon the 2 )olicy of absten- 
tion and to take part in the I^rliji^nent, It was on tho 
support of them, the Polos, and the (Clericals tliat his 
majority dojK'.nded. His avowed intention was to unite 
the nationalities of Auttria: (lermans and Slavs were, as 
he said, ecjually integral jKirts of Austria ; neither must 
Ihj 0}t[»reased ; both must unite to form an Austrian 
Parliament. Notwithstanding the growing oj)i>o.sition 
of the Gemian Liberals, who ref list'd to accept tho 
e(]uality of tho nationalities, he koi>t his ijositioii for 
thirteen years. Not a groat creative statesman, ho had 
.singular c*a|>acity for managing men * a very poor orator, 
he had in private intercourse an urbanity and quickness 
of humour wdiicli showed his irisli ancestry. The 
history of his administration will be found in the article 
on Austria. Beneath an apparent cynicism and frivolity 
Taaffe hid a strong feeling of patriotism to his country 
and loyalty to the emperor. It was no small .service to 
l>otli that for so long, during very critical years in Euro- 
jiean history, he maintained harmony betw'eon the two 
parts of the monarchy and preserved constitutional 
government in Au.stria. Tlie necessitie.s of the 2 >arlia- 
montary situation coinj*clled him sometimes to go farther 
in meeting the demands of the Conservativo.s and CV.echs 
than he would probably have wished, but he was essen- 
tially an opportunist : in no way a party man, ho recog- 
nized that the Government must bo carried on, and he 
cared little by the aid of what jiarty the ncce.«?sary majority 
was maintained. In 1803 he wa.s defeated on a propo&il 
for the revision of the franchise, and resigned. He retired 
into private life, and died two years later at his country 
residence. Ellerschau, in Bohemia, on 29th November 1895. 

By tho (loath of his elder brother Charles (1825-1^^73), a colonel 
in tho Aiiatrian army, Taaffe succeeded to the Aiiptiian and Irish 
titles. 11c inarricil in 1802 Countess Irnm Tsakv, hv wIkjiu he left 
four daughters and one son, Henry. The family historv presents 
points of unusual interest. From the 13th e.entury the TaalTes 
had been one of tho leading families in the north of Ireland. In 


1628 Sir John Taaffe was raised to the peerage as Baron Ballyraote 
and Viscount Taaffe of Con en. He left fifteen children, of whom 
tho eldest. Theohald. took a i)rorninent part in the Civil AVar, 
accoTiipanied Cli/irles II. in exile, and on the Kesloration was created 
carl or Carlirigford. He was sent on missions to the diikc of 

Lornuuc and lo llic nuiiciur. by whicli was eslal)llsti((l the con- 

ncxioii of his family with lla])sburg and Lorraine, wiiicdi lias con- 
tinued to this day. Hi.s eldest son was killed in the Turkish wars. 
He w'as aucceedod in tho title hy his .second son Nicholas, who liad 
served in the Spanish w'ars and was killed at tho Btnnc. The 
next l)rothcr ^'raneis, the thinl earl, was one of the most oele- 
brated men * his time; ho was brought uj» at Olmutz, at the 
imperial court, and in the service of Duke Charles of Lorraine, 
whose most intimate friend he h(^came. He rose to tho highest 
rank in tlm Austrian orniy, having greatlv distinguished hihiself 
at the siege, of A'ienna and in the other Turkish campaigns, and 
was a membor of tho Order (»f tho Golden Fleece, llti w'as sent on 
many important ili}>lo(nutic missions, and at tho end of his life 
was chancellor and chief minister to the duke of Lorraine. Not- 
withstanding the .hicobitc connexions of his family, his title to tho 
earldom of (Jarlingford was confirmed by William 111., and tho 
attainder and forfiuturc of the estates incurred by liw brother waa 
repealed. This favour he owed to his position at the court of the 
emperor, AVillianra mo-^t iin]^orUnt ally. On his death the title 
and estates went to his nephew Theobald, whose father had fallen 
during the siege of Derry, and who himself had served with dis- 
tinction in the Austriau army. On bis death the title of eail of 
C'arlingford bc(.‘amo extinct; both ^ic Austrian and Irish estates 
as well as the Irish visoounte.y went*to a cousin Nicholas (1677- 
1760). Like s« many of his family, he was hroiiglit up in fiorrainc 
and ^mssed into the Austrian army; lie fought in the Sihsi.in 
war, rose to be field -marshal, and was made a count of the empire. 
II is Irish estates were, Jiowcver. claimed under the Act of 1703 by 
a Piotcslant heir: a lawsuit followed, wliioh was ended by a coin 
jiromiae embodied in a j»rivate Act of Parliament, by which tlio 
estatc.s wile sold and one-third of tlie value gi\cu to him. AViih 
the money In* accmircrl Ihe castle of Kllersehau, in Bohemia ; he had 
also inherited otlun proiart v in tho Austrian dominions. He was 
luituralizcd in Bohemia, and left on record that the uuson for thi.s 
step w.-ts tliat he did not wisli his dcflcendanls to be evj^osed to tho 
temptation of becoming lVoti.slants so as to aioid the operation of 
Die penal laiis. His great-grandson was the father of the snl.jcet 
of article. A Ooniniittce of Privileges of the House of Ijordsi 
111 1.S60 recognized the right of the family to hold the Iii'di title. 

Sec AVuuziia(ti, Jihtjrnphiachrs Tjcxmm (kstrrmchs. J/t'/ziof/.*? of 
ihe Famili/ of TnuJIc. Vienna, 1856. Privately prinlcil. —Ariiclo 
in the Uonlcmporar}! Jlrvicu'y 1893, by E. B. Lanin. 

(.J. w. nr..) 

Taal, a town in tho jirovincc of Batangas, Jaizoii, 
riiilipidne Island-s, on tho. narrow iio(’k of land which 
scpcir.itea Boinbon L{ik(j fn^m lh<j Gulf of Bahiyan. It 
wa.s fonnerly a bcautifnl town, noted for its fine houses 
and well kojd .streets, but it was badly damaged by lire 
in 1900. It lias a C(xd and very heixlthy clinuite. 
l^^xleihsivc agricultural lands in its vicinity iinxliu'e rice, 
Indian corn, pciqxT, cacao, and cotton, but the great 
coffee filantations >\hich were formerly to be seen in its 
vicinity liavo been d(‘stroyed by an insect jiest. It.s inhabi- 
tants raise cattle and horses in con.sidcral)le nuniliers. 
Taal i.s the only town in the Philippines xvherc cttoctive 
effort.s have been made to exclude the Chincs<^ The 
ho.stilil y of the inhabitants towards them was such that 
none succeeded in e.st-abliRhing a residence there until the 
latter days of the revolution against the American Llovem- 
ment. The language is Tagalog. Population, 33,000. 

Tabasco, a state of ^lexico, bounded on the N. 
by the Gulf of Mexico, on the E. by Caiuixjchc, on the 
S. by Chiapas, on tho S.E. hy Guatemala, and on the W. 
by Vera Cruz. Area, 10,075 square miles. Population 
(1879), 104,717 ; (1900), 158,107. Jhis state possesses 
the best liydrograi^hic system of the republic. The 
climate is hot, the temperature ranging from al)out 61^’ 
to 80** F, The agricultural products are valued at al>out 
$8,000,000 (silver) a year. The le^iding iirotlucts are 
cacao, sugar-cane, cofee, tobacco, maize, rice, fruits, 
rubber, jieiqier, vanilla, logwood, cedar, maliogany, dye- 
yvoods, and cabinet woods. There is little mineral wealth, 
and no railways. The capital, San Juan Bautista, haa 
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9604 inhabitants, and amongst the chief towns are 
Froiitera, Balancan, Cardenas, Jahn»a, Thapa, La Krmita, 
and Carriasal. 

Tabori the chief town of a government district in 

Bfthewift, AuBtiia, situated on an ominenoe botwon iL 

Lusclmitz, a tiibutary of the Moldan, and the Jordanteieh, 
a small lake, 31 miles N.N.K. of Budw^ds. The town, 
which occupies the site of an ancient fortress of Kotnow, 
owes its origin to the Hussites, who constituted a forti- 
fied camp on the Ri^^t in 1420. It contains, both in its 
ancient buildings and in the inuincij)al inuseiutn nunieroiis 
inemoriala of the Hussite perioii. 'J’lje Late fjothic 
ItailihauH (1521) l>ears the city arms in a framework 
which includes statuettes of Ziska, Procopius, Huss, and 
Jerome of Prague, together with a group of Adiimites. 
The Gothic Decanalkirche (1516) contjiiiis nn interest- 
ing zinc baptismal font (1472), and on the ring is one of 
the stone tables at which the Tabori tes used to partake 
in the open air of the communion in both kinds. In the 
immediate vicinity is the ruined castle of Kotnow, and also 
a mineral spring and baths. The industries include the 
manufacture of cigars and tobacco in the State factory, 
and of mother-of-pearl buttons, cloth, cotton goods, machine 
embroidery, tanning, brewing, and the jnodnetiou of malt 
and corn-milling. It has also an iiiiportunt trade in <'orn. 
P<»pnlation (1890), 8440 ; (1900), 10,692, all Czech ; about 
95 per cent. C-atholic and 5 per cent Jewish. 

Tabriz, the capital of Aztn'l^aijan, one of tlu‘ five 
great pnwiuces of Persia, sitnat<‘d at an elevation fd 
4420 tVet in 38“ 4' N. and 4(b' 18' E. In INSI its popu- 
lation w'as cstimatul at 165,000, and Im now siul to bc' 
close upon 200,000. 

The pojmlar otyniolog^’ of thf nana*. Talal/. from fnh-W-wr, 
ri^ -puurcr .way (vf;rb, rUcldcm -'ponr away, H w 5 . Ikmimj “norr- 
(Irstroving," is cirojuioiis, and w'us invmtt'fl la mo<h m 1iin«*s. It is 
related that /ohoidoh, tin* wife of J-J/iri'in nr-Bashnl. founil<‘«l tin* 
town in TiH after recovering there iroiti fever, 1mt lln* n.iine Tabriz 
W1U4 known many centuries liefore In r. In 18i:J Hammer Ihirg- 
stall oorreetly eAplaincd tho name as moaning the \\aim-1lo\\ing" 
(/o/> “Mann, tepid) from some warm mineral sj'jings in Ihe iieigh- 
iiourhood, and com|)arcdit with the synony n ions Tejditz in JVnemia. 
Tlic name of Tiflifi, in the Caueasns and the similar names of many 
places with warm mineral springs in Bohemia, Hnngarv, Moravia. 
Ac., are etymologiojilly idoiitioal. In old A nnenian histones the 
name of Tabriz is TavVo.sh, wdiieh nn*aiis the same. 

Tabriz was for many years the emporium fur the innhi 
of Persia on the west, but since the f>pcning of the. rail- 
Wiiy through the Caucasus and greater facilities for tranp.- 
port on the Caspian, much of its trade with Hiissi.a lias 
been diverted to Astara and Uesht, while the insecurity 
on the Tabriz-Trebizond route since 1878 lias diverted 
much commerce to the Baghdad road. During the years 
1867-73 the average value of the exports and imiK>rts 
which passed through the Tabriz custom-house in a year 
was <£593,800 and ^61, 226, 660 (total value ,j)er annum 
<£1,820,460); in the year 1877-78 (Russo-Turkisli war) 
the value of the exi>ort8 was only X2 70,900, and that of 
the imiKirts ^525, 500 (total £796,400). The following 
table gives the exix)rts and imports for later year?, : — 


Vear. 

i Kxpiirts. 1 

Imports. 

1SH3 94 

£199,617 

.i‘4n.541 

1894-95 

. 162,808 

350,330 

1895-96 

250,720 

• 621,320 

1896-97 

227,630 

618,020 

1897-98 

210,700 

640,200 

1898-99 

210,930 

682,330 


'I'otal. 

i;6lbir>8 

r>i;ki47 

781,540 

870,450 

«r)0,900 

y02,200 


There arc reasons for l)clioving that these values are 
considerably understated. For the year 1898-99 tlie 
writer obtained figures directly from the books kept 
by the custom-hoiise official at Tabriz, and although, as 


this officer informed liiiu, some important items had not 
been entered at all, the value of the exi^irts and imports 
sluwn in the l«V)ks exceeded that of the consular report 
by al>out 10 i>tT cent. The figures in the brooks were; 

Exiiorts, DS.Hfrii- baiw or i).u'lcftjy:es, value £227,492; 

imix)rts, 101,748A llales, Ac., ^alnc £766,394; total 
value of exports and ijiiports f SOS'-OO £993,886 ; total 
of customs levied £30,8 1 6 (average 3^^,^ per cent.). 
British, Russian, FrcMich, Turkish, ami Austrian consulates 
and a few European ccnnmereial tiniis are established at 
'Jabn'z, and the Imperial P»ank of Persia has a branch 
there. (.v. it.-s.) 

TSiCh6Onn0t rVi or rapid measuring, is the term 
given to a moilein system of surveying by which the 
positions, both horizontal and vertical, points on the 
earths surface relatively to one another are determined 
without the necessity of chain or tape me^tsureineuts ami 
without the of a separate levelling instrument. Until 
recent times, the usual instrumental nietliod of determining 
the position of one point with respect to anotlur was to 
centre, a theodolite, over one of the points and to rend the 
horizontal angle to a pole at the otlier point froxu some 
zero of azimuth, such as the direxition of a iioint alrtuvdy 
dct<!rmined on a traverse line or some other knowm direc- 
tion. The horizontal distancx) from one of tlui poiiiwa to 
the other was measured divee-tly by a chain or tape, Tliese 
tw'o niea.surt*nicnts •^ufliied to locate one point with vefer- 
cnce to thf* other on the plan, and the difference of height 
iM'tw’cen the tw'o was (h'termined by a separate opf‘ration 
of h*velling with ii .se[»arate inhtrnment. This melho<l is 
f.iirly satisfactory when the ground is pretty, clear of 
ob.^lructioiiH loid not very precipitous, but it becomes 
e.xtrcmcly cuinbrous when the ground is much c»>vorfcd 
with bnsh, or broken up by raviue.s — conditions which 
coiiimoul}- have to faei’fl in Jiew^ countries when it is 
(h*.siriM.l to construct a railway or soimi other engineering 
work. Ch.iin measurements are then both slow and liable 
tf> considfTable error; tlie levelling, too, i.s curried on at 
great tlisadvantage. in point of s[)eed, though without 
serious los.s of accuracy. 

These diflic.iiltie.s Jed to the intniduetion of tacheornetry.in 
which, in.stiad of the pole formerly employed to mark a point, 
a staff similar to a level staff is u.sed. This is marked with 
heights from the foot, and is graduated a<'*'ording to Iho 
requin*im*nts of the s]>ecial form of tai hcoiiietcv in ivse. The 
aziinutli angle is determined as formerly. The horizontal 
distance i.'i infi‘rF*d eitluT front the viM'tieal angle inclnd<d 
between' two w'ell -defined j»oinls <ui the .^taff and the 
know'll distance bi*.tween them, fir by readings of the staff 
iuflieaU-d by two fixed wires in the dia})hragm of the 
tclescojie. The diffenmee of hc*ight is computed from the 
angle of ilepre.ssion or elevation of a fixed |>oint <»u the 
staff iiinl the horizontal distance already obtained, 'rims 
all the mcasununents ve«{uisitii to locate a ]»oint both verti- 
cally and liori/ontally with reference to the })oint where 
the taclieometer is centred are <letermined by an observer 
at the instrument without any assistance beyond that of a- 
man to hohl the stiff. In this way a survey is effected in 
a rough country much more, cheaply, more expcditioiLsly, 
apd more acciuMtely than by tJie old method, ami many 
jwiiits are incbidcd in the survey w'hieli Avonid have been 
neglected formerly by reason of IJie extreme labour anil 
difficulty of the measurements. 

The system of tacheonictry is that in which The instrn- 

mciit used is a theodolite Avithout adTilitiuus of any kind, and tiio 
horizontal and vertic.al dlstancijs are obtained the 
aiigle.s of depreniriion or elevation of two well-defined SubieiiKe 
l^oints on a staff at known heights from the foot, tlio method, 
etaff being held A'crtically, In Fig. 1 let T he the t.ele- 
sco]*o of a theodolite Avhieh h oentreii over the pnint C, and let AB 
be the staff, Avhich ia held truly vertical on the ground at A. Let 
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V and-P' be the woU-deliiiod marks on the face of tin*, staif, 
both of them at known heiyht'* above A, and 4jjn a distance 
PP^ss* between them. Let (a) and (fi) In? th*fl UlOHsureil an^fh-sJ 



elevation of P and P', and Irt {d) l)e ll]o liorizmital distance TM 
of the statV from Lhti tlieodolite, aud'(/t) the holj;ht PM of P abo\e 
T. Then • p,j^, ^ 

S P'.M - I'M - //(tun tan a). 






tan (i ' tan a 
s . Ian a 
lan /y " Ian a 


If TO be the height of the roULion axis of the tcli’scojie jd)ove 
tbo ground, and’ TO— //, and if AP -/^, 

u; 


then the lioight of A 
the ciist*, a 


al)OVo G is -I //. If, as is usually 
nunii>or of |n>iuts are deicrmined from oi^) .station of 
the Un’.o^lolito, and /rj, Z/^, &<•., bo tlie values of 
(/*) for the ditfovent jioints Aj, A.j, A 3 , &c., then tlie 
ditforcnca of level ot Aj and A ^ will ho thul 

of Aj and A., w'ill l>c * Z'l, and so on. To ensure the 
oasential condition that the stall' is Inld veriioal, it i.s 
usually provided with a small circular s]»iiit-lo\el, 
and tlie atalT- holder must ahva;ys keep the huhhle in 
the eoiitrc of its run. No graduation of the. btalf is 
requiri*d beyond two Avell-delined black lino.s acro.ss 
tbo white la^e at P ainl P', hut the lu.iiks eau he. 
very usefully MUpplemeijt<‘d by N\iugs fasleni'd on the 
two sides of the sUlf, having their toj»s ai right 
angles to tho staff, at the same height as Ihc jiomts 
Pand 1^, and forming a eon tiniiationol thejilaek lines. 

A convenient length for tlo' stalf ivs 1 *J feel, with the 
point P 2 feel from the foot, and the point P' at the 
top of the staff, so that .•«— 10 feet. 

with the abo\e arrangement the staff can easily 
be read with the t«le.scoT)e of a ri ineh l-heodolit« at 
Imlf a mile distane.e. Hut while it is fiequcnlly 
very u.<*efiil to dotiuminr approximately points a 
long Avtiy off, the diTGiniination^ will not be ne.ariy so acenrate 
as those, of near points. Thus sujqiosc that the tlistaiieu of 


anmunt to about ‘iO seconds of arc. At a quarter of a mil© excel- 
lent work can be dune. In carrying on a traverse line by this 
Tiicthod \i*ith ntatioTJ-i 10 «ir 12 ohain.s apart, the thoodoJiU* being 

set up at points akout nil J way Lotween the stations, the probfthlfe 
distance error in a mile is anour. 3.J feet, and the probable level 
error about 4 inche.s. In 2 ri inile.s lhe.se probable errors would 
correspond to about IS foot and 20 inches respectively. This 
system of taeheomotry is well adapted for distant readings, and 
from the groat aiinplicity of the observations there is little likeli- 
hoo/1 of errors in the held. Hut llio reductiou- work is rather 
heavier than is tlie case with some of llic tachoonieters to bo 
described j^rcsently. Since the accuracy of the method depends 
entirely ujKin the accuracy with wliieh the vertical angles are 
lueasured, it i.s advisable "that the vtTtical circle should be as 
largo as poK.sible, very lincly and accurately divided, and fitted 
with good verniers am I mic!ro 9 <*opt*s. 

In Kckhold’s oiuuimctor, described in the flth cd. of the /J/tcy. 
7 > 2 ‘'/ 7 . (Vol. xxii. p. 7li4)j the vertical circle of the theodolite is dis- 
imiised with, and a saving of reduction work is effected by reading, 
not the vertical angle,s thciHfiolves, but the tangents of the o,iiglcs. 

In the Zieglor-Hager tachoograph tlio tangents are read not 
liorizontally hut vertically, and the arrangement (which has been 
very carefully thought out) is as follows; —In Pig. 3 0 is the axis 
of rotation of the telescope ; mn is the axial lino of a steel bolt, 
which carries on its top a knifc-e/lge, on which the telescope re.sts 
by means of an agate plate. The bolt is carried by a slule in 
which it c*an be raised or lowered by a micrometer screw' which is 
fitted with a graduated head. The slide fdays between the veitical 




the .staff is (d), and the iritercciit fni the .statf is (s), as in the 
annexed diagram (Fig. 2 ), and Muj>po.-.n that all the 'uncertainlh-.s 
of odjuating and reading, both personal and instrnmontal, amount 
to a .small unghi error (da) (a being the angle subtended by s at the 
telescope) ; then since 

d(f^ ^ ® 

da' sin'-* a ” * tun'^ a ' 


Fig. 3. 

chcck.s of a M.indard rigidly attached to tho frame ol the 
insliumeiit, and it can be raiLscfl or lov-fied by a rack an«l pinion 
movement. The teh'sc<»pc, which rests on tlie knife-edge, follows 
tlie movement of the holt. The slide caiTios on one .side n 
MTiiier by which to read tho divi.'»iona on a scale fixed toocio ufihe 
\crlical b‘g.'« of tin* .slandurd, ainl tho zei*i> point (/>) of the .scale 
is the point where ilie horiKontal plane through O cuts the scale 
when the. planc-tible or npf>er plate of tho theodolite is truly 
level. The scale is graduated ui divisions, each of which is the 
liolh i»art of the distance, Gy, or (A). The head of the micro- 
meter screw' which raises or low'cra tho steel bolt in the slide is gratlu- 
ated with a zero mark and w'ith iiiark.s oorrcsjionding to a vertical 

movement of the knife-edge of ™ I &c. The iuslnmic.nl 


d= - - , 

tan a' 


cJW 

da 




1. 


S'* 


(s^ + oT^). 


W= -3o.l(»»+rf»). 


equation 


Tlicrcfore 5d, tho distance error, i.s given by the 

But at distances of 5 chains or more (s^) 

wjU bw vcjy small comxmrcd with (d^) and may bo neglected, .^o 
d® 

that 8d = - da . y. And since da may bo cousidered a.s constant 

for all distances where tho staff can be distinctly viewed and read, 
the distanco ermr iiicrca.se.s as the square of the distance, and will 
bo four timCvS as gn*ut at half a mile as at a quarter of a mile. 
AVith small theodolites, w'hero special care has not been given fo 
tho gra<luatiiig and reading of the vertical circle, da wdll i>robably 


is used as follow.s : — Lei AB ho the surface of tho ground, and BC 
a .staff lieLl v^U’tically at B, and let CB be produced to meet the 
horizontal lino through 0 in M. Let the liead of tho micrometer 
.screw be turned till the zero division is exactly under the pointer. 
Let (p) be the zero division on the staff, and let the slide and bolt 
be raised by tlie rack and pinion movement till the optical axis <;f 
the tele.scope is directed towards (p). Let (v) ho the point where 
tlie Hue Op cuts ?nn, and let the tangent reading ^ be taken on 
the scale. Then let the toleROox>e be lowered by the micrometer 
screw in the slide till tho division on tho head of the screw' 
marked 1 is exactly, under tho pointer; the knife-edge of the bolt 

has then been lowered through a distance vi equal to 

Let (g) bo tho Wnt on the staff where th$ line 0/ cuts it, and let 
tbo reading at (g) bo taken. Then since the triangles bctw'oeu O 
and wn and O and CM are^similaT . to each other, and H is 
xinth of Oe, thcrofdr© p// 'will be of OM, or 

OMsslOOxpg. This gives , the horizontal distance of the 
staff iVoni O, and the vertical distance pM of (p) above O is 

on tau MQ{>»OM x wd since ov lias been read in parts 
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of which 0 « contains 

obtoined. Suppose for example the staff is graduatwl 

jn centimotm iicii tiiu reading so that tan .MOp 

=?"~='264, and let tlie rending at (?) be ,so that 

««-n‘2-5 conti^uetres. Then OM -100 x 112-5 = 112*5 • inctn^s, 
and 112*5 X •*264 =29*7 metres. H’UjeflilfiTt*iu*ftot’cievati«»Ji 
of H and A ho required, the lieight ji/M must he reduced liy p\K and 
ii)ftreft"od by OA, both known quantities. By this aj-riiiiffomciit 
the reduction work of the ohsiu-vationa ia reiidcro<l cxtieniKly 
simple, and c%n reaflily be jKjrformcd in the held. 'J'he instrument 
is frequently used in connexion with the piano-table, for^which 
purpose it is well adapted. 

Tachoometora in which the horizontal distance of the staff 
from the telescope ia deducerl from the readiTi;%s of the staff 


indicated by two -fixed wires in the diaphragm of the 
telescope will no-w bo considered. In Fi.q. 4 IIC is a 
diaphragm fixed in a tube having tine horizontal 
wires at R and C. Lot tlio end K of the tube be. closed by 
a disc which has a minute liolfe at B, tb which the eye can 
be applied. If P and D bo the points on a vortical staff at 
which the lines EB and EO are observed to cut the staff, so that 
the intcr<w‘pt PD is known, then from Kimilar triangles 

ED = vr^.rD, and since EC3 and BO arc constant, ED varies as PD, 
bu 

If for instance PD has a certain observed valiu* when the .staff is 


Stadia 

method. 


rcadil); j infeiT^ -from the readings given by the ectreapohding wires ifoovh 
‘ ‘ and beW tlie central wire. . ' ' ’ . 

Tbe lofegoiiig eleiieiitiiry ibim of jtac&efHne^er bas bw gina ' 

as illustratBig the g^'Ucral principle of the class' taohebmetera 
now under consideration^r and as leading up to the practical- fonn, 
itt w1iich.i:ho staff ia viewed with a telescope mounted in tho 
manner of a theodolite! The simpl^t form is that of Keichen- 
bach’s tacheomotcr, which may h» investigated as^ollows: — In 
pig. 5 let A -bo tJm object glass by which -^an image of the staff 
ST isY<»rrnecl at,HK. The wire Jiiphragni' i.s, moved in tho tuba 
’so us 10 'coincide with th« inu\ge^ and the im^gc and wires are 
viewe^l with an cyc-picce (not shown) in the usual way. Let 0 
be the ^>01 nt where the Wlllcul axis of the Instrument*^ cuts the 
axis of the telescope^ tho inslrumont being- ccnti-tnl over a peg, 
from which tiro distance to the staff is required. Tlie ohjoot glaes 
(of focal length =/*) is at^a distance (c) from 0. Let AT-m and 
All *?>, and tho angle ^AT“HAK=3(?. Then if (i) be tho height 
of tho image HK, * 

ii-v.taud. ■ . ' 

And whence v=t - -- 







It -/ 


tan $. 


hold ul A certain distance ED, and ha.*, rxnctly half tliul valnv 
when the .staff is held at anoUu'i* di.sianee KD‘, it would Imatoiief | 
inferred that the flistauee ED' is uueduiirol the di.sturue El), and | 
so on ill j'ro|)ortion. Tho distance El) ean las ire-lantly inrerred 
from the readings of tin* stuff, if tlie latter be suitably gmduati'd 
for tin-! desinul unit of niea>ureiiie],t. if, f<ir I'xample, it i)c desired 
to know tlm distance ED in yards, .-uid by coubtriu lion the 
E(3 

proportion hO, then the intercept on the staff at 1 yard from 

E would be ;/oth of u yard, or *72 inch, the intercept at 2 yards 
from E Avould bo 2 x *72 inelics. aud so ou. If therefore tiie jstaff 
be graduated with divisions of *72 inch, and the iiiteicept be 45 of 
.such divisions, it would be irifcm’d that tlm distance of the ^-taff 

F.(J 

from E Avus 45 yards. The constant piojiortion can be easily 

checked by measuring 100 y.ards from E and observing wind her 
the intercept is exactly 100 divisions or not. If it is not, the AAir' 
diaxihragm must be shifted in the tube uiilil it is. In Figs. 4, 5, 
C, and 7 the di.staiices are deduced from the ivading.s of a central 
wire in the optical axis of tho telescope and of a wire aliove it, for lie- 


Let F be some jioint on AT such that AF=ai. and I?T-=iw', And 

let the .angle SKT-- 0. Then 4 -wC and tan.i^r^ --r; “ • tan ^ 

+a: ’T 

. (tt' + aj)./ ifi' " ' f.if‘ , 

W U i-X n 4 

And, ifa:=/, i^/. tan t/>. 

If therefore the point V be taken at ii difltanep (/)* from tlt« 
f>bjeci glass, every intercept of the staff for positions between T 
and h\ such as S'T, S'T', Arc., which .are bounded by tho line KS, 
j and for whi<5}i eoiiMMpiently (0) is the same, will .ha\o the same 
I licight of image (i) at the dia))hnigm. ^ ConvoTNely, if Iv be ,a 
j »\ ire in tlie diaphragm it Avill cut the image of the staff for all i^oai- 
! iioms of the staff betAVeeu T and K in points that lie. on the line 
KS. Now tho intercvjit S"T', half-Avay betAX eeu F and T, will be 




sake of simplicity, Tlie usual arrangement is to fit the cUapluagm 
with a central wire and with one or two wires above and below it 
at equal distances from the central wire. The vertical angle of 
depressioji or elevation is fixed by directing tho tsenlral wire to a 
well-defined division on the staff, and the distance of the etaffjs 


oiio-lialf ofST, and therefore if the iviwliiig ou 1 bo staff indicated by 
tliM wiic in (piesiion be onc-lialf of ST, it may be inforred that the 
I position of the staff is half-way between F and T, and similarly 
I for other diat.ii)ce.s. If tho distance of ST from 0 is r^uxrcd, as 

is usually the case, df' quantity 
/-{-»• must be added to iivory dis- 
tancH from ]•' determined a.s above. 
It is of course very seldom that 
the lino of sight AT of the tt-le- 
scope i.s at right angles to the 
staff. In general it is nmi-e or 
les.s iucliued to tho .staff, Avliich 
is almost always held vortical, 
Hud the horizontal and vertical, 
disUnctis of the staff' from the 
axis of rotation of the telescope 
are found thus : — In Fig. 0 let ST 
be the observed intercept on tho 
stair when the telescope is in- 
clined at. an angle (a) to the 
horizontal. Draw. Tfci' at right 
- angb»s W OT. liie aiiglo T^'S 
will bo very nearly a right angle, 
a-nS STS' may bo tiiken as oniml 
to (a). If there were, (w) gi*a<lua- 
lions (each corrcspomBfig to 1 yard 
ill distance) in ST, there Avould Imj n . cos a graduations in S'T, 
and therefore the distance <d the staff from F, as inferred from the 
observed number of gradviltions in ST, must l»e niuUipUed by 
cos a to give the true distanco FP. Again FK FT . cos o, so that 
the distance inferred from the observed number of graduaiioua 

S. IX. — 19 
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in ST muHt be multiplied by cob’ a to ^ivc tlic horizontal 
•Untauce of P from T# To this be added the dialuuvv 

OIj = OF cos a=(/4'C) cos tt to j'l't the horizcntal distance, OM, 
1 axis 


of 0 (the Tertical 


of tliii iustvuiiiciit) from T. Tins value of 


OM must be multiplied by tan a to obtain the value of (/e) the 
vertical distanee ol T from O. Taldes of the value of cos a, cos- a, 
and Ian a are noca-ssaiy to I’a^ililati* those lalculation.s. 

The trouble causisl by thesi’iot that in the tacheornoter last 
described the distances as inferred from the readings of the stalf 
are the di.-^taneos of the stall' troni F and not from 0 roiulercd it 
dcMrable to improve the instrument in this respect. This was 
done by M. IVuro, who jubbd a Icn^ (called the anallattic lens) to 
the Udescope, which ha'* the desired elfect. The ariMiigeinent of 
the telescope, .as riianufaetured by Messrs Troui'hton and Simms, 
is as lollows : — In Eig. 7 0 is the point where tlie vertical axis of 
the inslrumeiit cuts (lie axis of the teiesco]ie. The object glass is 



the outer wire of the diaphragm will lie on the line OS (for all of 
which {f) iti Vho »aiac;, and Vho distawoo from O along OT will b© 
proportional to the reading on the staff. Thus if the staff be 
Miitably graduated, the distance from 0 can be immediately de- 
duced Irom the reading. Also, as before, if the telescope be 
inclined at an angle (a) to the horizontal, the distance OT inforred 
from the number of graduations in ST must be multi plied by 
cos'- a to give the horizontal distance of 0 from T, and the hori- 
zontal distance so obtained must be multiplied by tan a to obtain 
the vertical distance of T from 0. 

The inconvenience of the reduction work necessary to obtain 
the horizontal and vertical distances produced t lie \yagiit‘r*Fe un el 
lat lieoiio'rer, b 3 Mvljieh tlie distances can be road directly from the 
iustruim*nt. As i‘< seen, from Fig. 8 , tlireo scales arc provided to 
measure the inclined distance, the horizontal distance, and the 
\tTtical distance respectively. All three are arranged in a plane 
parallel to tne piano in W'hich the teloscojic turns. 
The inclined scale is attached to the telescope 
exactly parallel to its line of collimation, and 
moves w'ith it. The horizontal scale is fixed to 
the upper horfeontal plate of the theodolite. 


dgo 

right-angled triangle, wliich cun be slid along 
on the top of the Jiorizoiital .‘^cale. The in- 
clined scale carries a slide wliieh is provided with 
two verniers. One of these i.s parallel to the 
inclined scale, and is for the purpose »>f setting- 
olf mi the scale (in tjrma of tlie ilivisions on the 
scale) the inclined disfhnce of the staff from the 
axis of rotation of the telescope. The other turns 
on a pivot whose coutro is accurately in the edge 
of the inclined scale at the point where the zero 
division of the inclined vernier cuts the edge, 
and i.s for the purpose of reading the vertical veale ; it can 
be turned on its juvot so as to be vertical whatever may be 
the inelination of the telescope. Moreover, since the di.-.tancc 
Irom the centre of the j*ivot to the zero of the ^cmier is 
always constant and known, tlie vertical scale can be gnidii- 
ated so that the reading of the vernier gives the height (in 
toini.s of the division on the scale) of the staff abo\e tho jiNis of 
rotation of ibc tcb*srope. The iiorizontal scale attached tf» the 
horizontal plate of the theodolite is^read means of a. vnriicr 
carried by tbe triangle. To ascertain the horizontal and vertical 
distances ol the point on the stall' which is cut by tlie middle w ire 
ill the diapliiagm of the telescope IVom the rotation axis of the 


Fig. 7. 

fixed at a distiinoe (c) from 0 , and tlic anallattic lens at a distance 
(dj from the object glass. The distances (t;) aiul (d) are chosen 
to suit tlio coiisslructive conveniences of the in.strumeiit. The 
diaphragm at K is movable so that it can be niado to coim-ide 
with tbe image of tlie .‘'tali'. 'I'lie f<ic.il length (Ji) of tbe object 
gbi.ss is iixed arbitrarily, and the i'o*ni\ length (/j of the anallattic 
b-ns is determined fiom an equation of condition between c, /i, 
and as will be Mcen presently. Tlic image <4’ the stalf ST would- 
be formed b^r the object gla^s at II, at u distance (r,) from the 
object gla.ss, were it not that llo' riy.", alter pa.s-ing through the 
object glass, an* received l-y the ainJJattu^lens and the image of 
the staff is formed at K on the wire <liapliragm, w hich .slid in the 
tube till it coincides with the position of ihe image. The image 
at K is vieweil by an oyc-pic« e in the usual waj’. Let T be tbe 
point where the image of the stall’ is cut by the central wire «»f 
the diaphragm, and S the ].<*iijt where tlie image i.-* out by one of 
the outer wires of the diaphragm. If (19) and ( 0 ) be the angles 
subtended by ST at tlic oliject glass and at tbejioiiit (> roapect- 
iveljr, and if (i) bo the liciglit of ihe image .at K, and (A) the 
height of the virtual imago at H, tlmu 

f r., ^ , '<•„ . A r„v, 

'-'..taiWA 
- d rj - d 


h i\~d* ' rj 
Again from optical consldcration.s 

^ '"it /,’ • ■ 


-i_, ?. . • _ ’ 

n r,~<l /a’ * ^'! 

. *'/i A'l'i-'l) 1 

•'^=n-/,-v-VTfr 


But r, -rf+/j- 


r. ^ - 




Vr 


~/i 

r ' ; v,^ '-V, 

vJi ^ u -ti 

4, a 


■ tan 0 — 


Let 0T = /«'. Then 


"/i ft , a 

■i(/ — u + Cj and u = td - c. 


And u' tan 0 


= («'-(•) tan i9, and tan (9=-’ 


• tan 0 


'll . 4 

A) (it' -(!-/)) a' -a *' ^ 

_ 

Let (/_.) bo imadt; such that ef^ - (c + /j) (d = 0 . Then 

d-L - and / 

And i-y tan0=^^'-’^‘^*^- --^l*'-taM 0 . 

/i ■' J'i, Ji 

Therefore all the re.adings of the staff which w’ould be given by 



telescope, tho inclined distance of the point on the staff i.s read 
by means of tlic w'irts, as in Forro’s tacheometer. This 4 lisUnco 
(ill terms of the divisions) is thou set off on the inclined scale by 
means of the inclined ve^rnier, and the vertical scale on the triunglo 
is moved up to tho vertical vernier, which is adjusted to its edge. 
AVith ]>ropor graduation of tho horizontal and vertical scales the 
horizontal and vertical distances can be at once read off on the 
scales. This mothoil, however, requires that the staff be held so 
that its face is (leriieudicular to the line of sights which is more 
troublesome than holding tjie staff vertical. 

Photographic surveying is used in Canada and elsewhere 
for filling in details after a number of jxiints have beien 
d^rmined trigonometricallyv To do tliis a fi|)ecial camera 
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is used whieh^ is provided with a t^losoopcv fnr Mghiing, j 
as skown m 1 ig, 9. Tko camera Iboing contretl over one ! 

Pbato- of the given points and set truly liorizontal, ' 

gnphlc photographs of the country are taken \n difion^ht ' 

surveying, aircctions, wliicli are defined hy the azimuth 
angles from the direction of another of the given points. 
The camera is then removed to another of the given points, 
and a set of photographs is obtained as before. j\ll the 
salient points which are coinnion to both sts lions are 
sought out and marked on the photographs. Tln^ lorating 
of these eominon points on the plan is done in the ofUn‘. 
The azimuth angh*s of the salient points right or left of 
the vertical centre line on a photograph frmii the centre, of 


on the pliiu XU the position of the photography and is used 
instead of il to facilitate the drawing of the lines. In the 
same manner the direction lines of the same salient points 
(or as many of tlioiii a< can be recognized) are plotted from 
a ]»hotograpli taken from another of the station points. 
The intersections of these* lirg?# give the positions on plan 
<»f the salient jadnts. Some information regarding the 
c<nitour of tlie ground can also be obtained by noting 
wliere the liurizon lim^s on the different photographs cut 
fho hill sln[ifs, A<*. Tliis method of surv(*.ying has tlux 
adxantage that it does not re<juire cnutinuously fine, weather 
to the same extent as .surveying by the plane, table. 

All ilie instniments that have been described luive 



I advantagt;s peculiar to each, and, speaking generally, one is 
! preferable to another oidy in ctuisideraticni of the cirenm- 
j ^tances in which it is to Ih.» employed. The advantage 
I of a liglit in.stniment over a heavy one is very great in the 
j field, and taclieoineters that dejumd upon the accurate 
i reading of divisions on a staiff rcMjuire a larger telescope 
I and a heavier cori.slructitui than those in w^hich the 
j observation merely consist.s in bisecting a broad and well- 
i defined mark on the face of a stuff. It must 1 m* reTuembored 
! too that the reduction work of the ob.servation.s. if it is 
! mainly effected, as in some of the taclienmoters, by in* 
j genioijs mocihanical r ontrivances attached to the iiistriiment, 

; ifitroduces d(‘1icate ]>arts and delicate adjustments which 
re,(]uire spticiul care. 

Ai inoun iK'^. - on “ T.icliconictry,” Proa. 6*. JS.^ 

to). xci.--riEr.cK on tlic “ Tsi of the Plane Table/’ ibid. vol. 

I \eii. — JvKN.NKUY on tloi “ Tacln'umeter,” ibid, vol. xi*i.\.*-AiKV 
I on til'- “Pro]>iibU5 Errors of Surveying by Vertiwil Angles,” ibid. 

I vol. li. MiTUUF.Tnv oTi •‘Observations in Tacheoniotry/’ ibid. 

, vol. cxvi. — ViH No on *• Surveying uith the Omnimetor.*’ Hid. 
i V4)l. cxvii. — ,1. Ituinc.Ks on “ Photogruphic Surveying/* 

I Trons, So*\ Knnin., vol. for iS99. — The ZitV^’r-Uagor Tkclieo- 
I graelj,” EnqiHvrrinu, vol. Ixv. - TiiT'iLUKii and Smvth. ^fanual 
, SurrcifitojJor Indih. London, W. Thacker and (’o., 1875. 

(W. AV.) 

Tachien-lu. See Tibet, 

Ta.cna| or San I^f.dko oe Taona, a town of Chile, 
c.ipiia) of the province and doparlmonl of the same name. 
PojuiUtion (iSOb), P41S. By the treaty of 2 »ea<X‘ of ‘JOth 
October 1883 with Peru, (liilc canu* into i)OvSscssicm of 
the territrjries f»f Tacna and Arica for a tenu of years, 
after which a i^lebiscite was to dwdde the final ownerHhi2> 
i»f the country. In 1902 thi^ liad not yet bwn done (soe 
CiiiEK, rhiii'). The Cliilian Cb)vernment }>y the law of 
.31st (Vtol»er i8v^l »jrganiz<‘d the country temporarily as 
a ])rovince. TaiMi.i i.s in c(»miunnication with Arica by a 
railway. The ]uovince has an area of 8688 square miles, 
ami tjoindatioii (1900), 2.3,031. 

TacOmO., a city ami seaport of AVashington, U.S.A., 
: capital of Pierce county, on Commencement Bay, at tho 


I head of Puget Sound, in the western jiart of the. state. 
" j Tin* business p.irt of the city is Bituated on the stec]) face 

the lens will be tho same -as the azimuth angles of the ; of bluffs rising si .me 200 feet from the water, while the 
plants themselves on the ground from tlie centre of tlie | residence part spreads over the rolling summit. Tt ia 
lens. Therefore to idot the diiections of the salient point.s ; regularly laid out, with broad streets, which arc paved 
on the plan, a line is drawn from the station point in the ' in the basiness quarter. It is divided into eight wards, 
exact direction in which the ttanicra faced when o’le of the . his ample w'ater-supidy, and is well sewered. Annmg 
tdiotographa was Liken. Then the i*hotograi)h Is placed | it.s fine buildings are the court house, city hall, chamber 
on edge at right angles to the lines so drawn at a distance of commerce, ’Tacoma Hotel, and many business blocks, 
from the station jaunt equal to the known distance of the Tacoma is the prim-i 2 )al western terininus of tho Northern 
centre of the lens from the photograi)h at the time when Pacific Ihiilway, whence branches niii to and 

it w^HS taken. Tho directions of the salient points on the Portland, and with its excellent har])Our it. is juobably 
plan will be the azimuthal directions of tho same points the chief coinmercia) port on I^iget 8ound, excelling 
on the photogi’aph, and lines can bi.' drawn on the plan Seattle in foreign trade.. Its exports consist in grwU j.art 
accordingly. In j^ractice the distances of the salient points of wheat, flour, and luml)er, and its im]»ortAS, which are 
right and left of the centre line on the lAotograph jtfe inconsiderable, of tea from China ,iijd Jiqmn. In 1900 it 
copied on the edge of a .^lip of |w.per which is placed mt contained 381 manufacturing establishmcnte, with a total 


148 TACTICS 

capital of $8,1-10,691. They einj»loyed 4iU7 hands, I $1000. Tacojua was laid out in 186H. In 1873 it W’aa 
and tho product was valued at $1:2,0:^9,197. Of this j adopted as the terminus of tho JTorthern Pacific Railway. 

$2,721,006 was the value of lumber manufactures, which j In 1880 it had a i)opulatu>n ot 7li0, but Upon the COlli- • 
was tho largest item. It is the site of Pngot Sound < plction this railway a boom commenced, which in- 
University, a Methodist Episcoi)iil iiistitntum, opened in ! creased the |»opulatioii to 36,006 in 1890; since which 
185)0. Tho assessed valuAt^>ji uf real and personal j)ro- ; time the city has made but little grow tli, having in 1900 
perty was in 1900 $20,023,950, the net debt Avas 37,711 inhabitants, of whom 11,032 were fpreign-born 
$4,340,096, and tho rate of taxation w?s $29 I and 124-1 coloured, including 307 negroes. 


TACTICS. 


I. Autillkry. 

T he objects of artillery are primarily to comiueiice 
an action by firing on tiic tiiieiny at long ranges 
before tlie infantiy comes into play, to ]>reak down and 
. subdue tlio fire of the enemy’s artillery by 
bjects. concentraling on it the largest number of guns 
available as cjirly as possible, so as to pre}>aro the way for 
the infantry attack, and then to the latter by 

firing U])on the enemy’s infantry. To attain these objects, 
iiia.ssing the guns in ])osition a.s soon as the enemy comes 
within range is the primdpal aim of artilhay tactics. The 
enemy wdll of course eudi.‘avoiir to do the same thing, so 
that it must be sought to establish a superiority of guns 
from the earliest moiuent. Tti enable artillery to bo 
thus employed it should man h as <'losoly as possihle 
to the heads of the columns of troo])s ami on tJic be.-%t 
roads, caro being taken that tliorc is always a sutlirient 
forexi ill front to protect it from attacks, M3icn on 
tho inarch, artillery will Ini protcct<‘d l>y the troo])s 
marching with it, but tin* otlicer comuianding should 
always employ his own scouts tn iisccrtsin that tho 
front and flanks are clear of the enemy. Arlillery Avhilo 
ou the march is helpless, and at the mercy of even small 
bodies of cavalry and infantry. In addition to those 
scouts, it is most desirable to send ou1 a specially selc'ctcd 
offic('r with some non-commissioned otliccrs or gunners to 
ret^onnoitre tlie ground. This oftio(‘r ami liis party will 
march ivitli tho holding portion of the ad\am'cd guaoJ. 
Tliey should reconnoitre the ground so as to Imj able to 
select an artillery position its soon as tlie marcli of the 
advanced guard is checked and it has b(*en decided to 
acce]>t battle or to await the enemy’s attack. The arid- 
lory commander, w'hcn he comes up, ought tlms to have 
all information regarding the position and the. objective. 

fn a European theatre of war the great range ami ac- 
curacy of modern guns render tho combined action of a 
group of batteries far more -efTectivo than was 
formerly the case, and this tends t<i increase the 
size of the tactical unit. M'hereas formerly tliis 
tactical unit was tho battery, now the brigade division, 
consisting of two batteries in tlie In^rsc and three in the 
field artillery, under tho command of a lieLitenant-coloncl, 
is the tactical unit in peace and in Avar; and this unit 
should as far as possible be always kept together in 
<iuarters and cantonments, ou the march and ou the 
battlefield. It will, however, nearly alw^ays be nct^cs- 
Riiry, except in very open ground, for tho . batterias of a 
brigade division to move into position indopendeutJy 
after the lieutenant-colonel has i>oiuted out to the battery 
commander the position selected. Tho advance into 
action should, when jiossible, Iks continuous afid siraub 
tanecjiis after tho i>osition and the objective have been 
decided on. The general oflicer commanding 
tlie' army decides upon the plan of action, and 
therefore broadly on the |K>sition for tho artillery. 
The choice of the actual i)osition depends principally 


on tactical c(msiderations, but there are also many 
technical objects to be regarded, such as a position difti- 
cult for the enemy to rsngo on, no Avoods or folds in the 
grr»und eitlier in tho front oi-* on the fianks, which w'o^ld 
conceal an enemy and eimble liim to cn‘ep up unperceived. 
There should also bo cover for the AAaggons, limbers, ami 
spare liorses within a convenient distance of say n«»t more 
tlian 400 yard.s in rear, aifl natural cover fi»r the gnns is 
also an f»bvioLis od vantage. Aw ideal position should have 
command over tho surrounding ciLy.iMtry and a elear a'Ioav 
of all possible linc.s of aihanee of the oiiem}'. Tliero 
sliould be a gentle slope to tlu^ rear so as to allow of tJie 
guns l»ciiig phtced as far as possible out of sight; or en- 
tirely AvithdraAvn under cover, in case tiny be Uiinjiorarily 
overpoAvei’etl by thost' of the (Tiemy. TIuto should be no 
obstacles to advance or retireimnit. Tlie flanks should lost 
on natural obstacles sueli as a lake or river. The po.siti«-n 
for his guns having been si lected by tho artil- 
lery commander, the lieutimant-eolonel fixes on , Advance 
the exact spot for his l*rigade division, which he p^a/^/on. 
eith(‘i* brings u]) liimself or directs his adjutant 
to bring np from the ‘‘covered” or “ rendczA’ous ” positi<ui 
in which it has been waiting and preparing for an imme 
diate advance into action. From this point the nd\av,ce 
into action should be made continuously, and at as rapid 
a i>ace as is consistent Avith steadiness and the nature oi 
the ground. 

It may, Iioa^'Catf, sometimes bo desirab.le tu bring nj» 
tho guns under cover by means of tin. horses, tlien nn 
limbering them and running them up by the giinneis into 
the exact position selected for tliem. In the early jiliascs 
of a battle, esp(*cifilly <;ii tho defensive, Avlien tiiiu‘ is a.A'ail- 
sible and the ground faA'oiuable, every possible means of 
(’oncealing the guns and deceiving tho enemy should be 
ailopte<l. This deliberate or “ creeping ”, method, as it has 
been called, is then suitable. .P>ut subsequently, A\'hen it is 
necessary to moA’e in, to tho sup]X)rt of infantry or to sub- 
due the enemy’s guns, the direct or “continuous” method 
is the only one by Avhich to come into action. It is in 
the majority of cases tho best method, and it is certainly 
that most in consonance with the traditions of tho British 
artillery. Wlien onco the guns are in action they should 
so remain until it is necessary for thorn, thinjugh being 
marked or being unable to see tho target, to take up a 
now position. Unless in iniiuinont danger of being lo.st, 
guns in action should not Ik> Avithdrawn without the 
consent of the officer commanding the force, as the re- 
tireuiont of guns has a bad effect on the morale of other 
troops. 

As soon a,s a fresh advance becomes desirable, the com- 
manding officer must ijidc rapidly forward and select 
another position which may possibly liave been partially 
reconnoitred already. Before the brigade division moves, 
ho^jrever, the new ^losition and its approaches must be 
thoroughly scouted, and this duty should on no account 
bu^trusted to the cavalry or infantry escort alone, but 
be carried out by trained artillery scouts, or preferably 
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>y second position U taken up, the [ is obvious, and yet instances occur in almost everjf 

» »jec ive J usua y o 1 1 © oiwmym atbu'king infantry, i campaign of t*nlpablo neglect of this essontial military 
but tlie artillery commander must l>e prepartid at any requirement. As artillery is at the mercy of a sudden 
moment to renew the artillery duel and inaintain his rush of savag(\s or mounted irregular troops while on the 
superiority. He will, as soon as the enemy s artillery j march, it should ncA-er move until its intended routo tiaa 
fire IS suLKiued, turn his attention again to their infantry I iKion thoroughly reconnoitred.^ 

and cavalry. Should a counter attack be ordered, ihn i The war in South Africa lias demonstrated that forces 
artillery will usually advance with the fom^ detailed for 1 acting on the defensive in a friendly eouiitty, and ^vinga 
the purpose, giving it moral and phy.sical support, and not j line o( railway communic^'itiug with their base, r/ju-/ 

, closest ranges. can enqiloy in the field much heavier guns than Acavy jgvns 

TJio war in South Alriea lias sliown that in open country I had Ixicn contemplated. ^Phe conditions of this 
artillery cannot now approach within 2000 yards of uu- i war were, ho\ve\er, somewhat exceptional, and 
broken infantry, which is nt>t engaged with oUhm* troops, j it is doubtful whether those long high'Vehxiity guns with 
without suiTering very severely in men and horses. ; flat trajectory are so generally eilcctive as the lighter 
During the decisive phase of a liattlo, liow'evcr, the etff^v ' ‘ - - - * . . 

tive zone of infantry fire canm^t be shirked, ami rcgardleaH 
of risk and. losses, artillery must go into dose range and 

support the other arms up to the moment when , 

success is practically assured. If, how'cvor, a ; tlirowiug a 50-11) sliell filled with lyddite, seems well 
^‘cessjtry, and the army is | a(la])tcd to dislodge troops from natural or artiticial cover 


Retire^ 

meats. 


j liowntzers wliicli tiro a heavier slioll with a high explosive 
at larger angles of elevation. Most J’owers have ch^ddcfl 
that a few hownlzer V»atU^ries should always accompany 
tlieir armies in the lield. The llrilisli 5-inch howitzer, 


retirement Ixicoim 
il riven back, tlie role of artil 


bc'coiuos nir>st important, ; or ^illages, ttc. 


but at the same time diflicult^and dangerous. 

The general jirineiplh of the cni])loyijieiit of artillery in 
rotrtMt is to take up successive positions and delay the 
advance of the pursuing troops. ‘ In the case where tlie 
artillery finds an exceptionally strong j)ORilion with the 


(a. h. r. X>.) 


11. Cavaluy. 


Jn^what manner the cavalry of the 20th century will 
differ from tlu' hussars and cuirassiers of the JOtU, ia 
iindoubiedly, from a military point of view, one of the 


flanks secure from a turning movenient, the rearguard I most interesting and most momentous questions of the 
need not (vmfine itself to rnendy showing fight, ))Ut- may ' day. t)f the lliroij arms, cavalry lias iindorgoiio tin? Icast^ 
resist an attack to t)ie utmost (*f its ability. The urtilh'iy I change siut;y ihe introduction of gunpow*der. The load 
Commander slionld, liowover, rcimmibcr tliat the army 
is constantly retiring, ami he should that his guns 


History, 


do not 'remain in action so long as to I'lnlanger Undr 
oai)tnro. 

Horse artillery with cavalry vi!l <»ften be employed to 
cover the retreat of a beaten ariuy, and tindr mobility 
points them out as sjx’cially ada|>te<l for this <luty. Tluj 
action of a rearguard is oju* of the most difiicnlt ojx'ia- 
lions of war, especially uli«'n coverifig tin' retr(*at of a 
Ix'alen army. The artillery of a. r«'aigtiavd should be wry 
a(*livt\ and have a large su]H)ly of annminition. An ad- 
vanced guard figljts under fa\onrable moral conditions, 
kno>\ing that it can constantly (*\[»ect rein forcen Hint s ; 
orders need not !«; waited for, and risks may be freely 
iiieuiTtxI. A rearguard, on the other hand, knows that 
every moment the main body maroliing a^^ay from it, 
that no reinforcements ca)i come np, and that if it reimiins 
too long in position it is likely lo be oveia\ helmed and 
its Hanks turned. Cavalry and horse artillery arc t«pially 
useful in the jmrsuit of a, beaten enoiny. 

Artillery is seldom enijdo^'ed in the front Uiu' of (Mil 


upon the liorse has Ik'cu gradually lightmiod, hut 
defensivt^ armour lias not yet l)ocu altogether 
disc>arded : and although tho cm bine and rovolver havo 
)x*mi addcfl b> the equipment of tho trooper, there are 
armies in whi<*K weight, of both man ami horse, is 
rr'ckoned a more important attribute than either marks- 
maii.dii]* or aelivity. Shock* tactics, the charge, ami the 
liand to-liand encounter are still the one i<h‘.al of cavalry 
aetioii ; and ihr. power of mamxiuvring in groat masses, 
maintaiiiing an abj-^olule uniformity of pa.ee and formation, 
and moving !it i1m^ highest speed with accuratidy dresH.‘d 
ranks, is the criterion of cxcelUaicc. To such an extent 
has tills tcaciiing btvn carried that tho efficiency of the 
indiiidnal, cs[*eci{dly in tlioso duties which aro carried out 
by single na'ii f»r by small t>.arties, cann<jt fairly bo Siiid 
to luuc reteived <lne attention. AVhe.n ciivjxlry held the 
j•vi^le of ]>la(V ii]inn the Ijattlotield, as in feudal times ami 
even tin) masb'jy of both hor.se and weapons by tho 

inflividiiJil ojfieer ami troojjcr was tlie predominant factor. 
Ill tlie KnglL^li Civil War, f<a* instance, the horsoiiian- 
sliip and skill at fence of both Cavalier and Roundhead 


]»o.sts, excei)t when a dt?file or iiiqiovtant a|>]»roach has to | wli-c renuirkablu ; and their eneounter.s Avera far nioro 
be defended, or when the front line of outposts is on iho | liotly contested ami much more bloody than any whicli 
line of resi.staneo. Its i»hice will generally be with the i have .since been sceii. That the Parliamontarian.s, .after 
reserve of outposts, and s[)ecial jirecaulions sliouhl be. ! tin; first year or so of the war, were generally sueces.sful, 
take.ri to guard against guns on outpost duty Ixdng siid- j is t(» lx* ascribed to (.‘roni well’s intiodu'ction of a severer 
dcnly ru.shed. If the outposts are intended to ivtire and ; discipline in Urn ranks of tho Ironsides, no less than to* 
not to hold their ground, any guns shtmld be withdrawn \ his admirable lefuiing. Hi-s trooi^ers were taught the 
beforo-they are exposed to infantry fire. To extricate them lvalue of co-operation; and the means of ensuring co- 
might otherwise cnibarrra.ss the acrion of the main force. \ oiKJration, ?>.., uniformity of p;M*o and. precision of inoive- 
Wars with savages and with ]>artly disciplined troops i mefii when in nnms, w’ero constantly' jinudised upon the 
differ very much from each other an « I from (ami)aigna in ■ \rni. w». thn>. rw»TnT»/r.n 

Kurope ; it is therefore. nece.ssar*y to ada£»t our 

- J. ^ J 4.A 4-1. A ..1. 


equipment and our tactic.s to tlic custom.^ of tho 
wot art, ^ the nature of the country in 

which operations are being carried on. If scouting and j 
reconnai.ssance arc necessary in presence of a liluro]x>an 
enemy, they are even more iniportant, as was learnt by 
bittea* experience, when dealing with tho crafty hill-trite 
rrf India and the rapidly-moving and artful lIoers^Tho 
importance of taking proper precautions against siOTpriso 


training-grounds. Nor are we to suppose that Cromwell 
was blind a further advantage derived from tho 
capacity for manaMivring at . speed. He had .sct*n too 
much qf cavalry fighting, at the time he. first took over the 
comimmd and training of a <*onsiderable force, not to 
understand the great moral effei't of large bodies of horse- 
men, wheeling and forming with mechanical sinfxjthnojss, 
covering the ground at a spml that almost made each 
attiick a surprise, and charging in lines whose nubn^ikeu 
front producoij a most powerful impression of solidity aiitl 
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reaolutioQ. He saw, aa Ku|)ert never saw, that the jiower [ The successes gained by shock-tactics, where anything 
of swift movement in mass conferred upon the troops pos- ‘ 
sesaing it thc> enormous advantage of tactical mobility; 
and the readiness with which his regiments and brigades 
were transferro<l from one ijuarter of the battletield to the 
other, throwing in their wfec^e weight, time after time, at 
the point where their presence was decisive, in eon tra- 
il istinotion to the reckless and ill -managed onsets of the 
Royalists, which ended, as a rule, in a eonfushm which it 
took hours to abate, show that he liad fully realized the j wdiich drove lack the Prussian horse and enabled Rene- 

dek’s defeated troops to get away in safety. 

4. The charge of six: squadrons at Mars-la-Tour, which 
went througli a French army corps, Lirgely composed of 
recruits, 

Tlie defeat of 2500 trench horsemen, also at Mars- 


larger than a regiment was engaged, are confined to the 
following : — 

1. The victory of the Rritish Hoavj' Brigade At Bala- 
klava. 

2. The charges of Sf>me twenty squadrons at Custom, 
inanteuvring by brigades, whicli cheeked and partially 
routeil three <livisi(ms of most in<litterent infantry. 

.‘5. The charges of the xAnstrian cavalry at Kbniggriitz, ^ 


practical value of steady ami continuous drill. It is to 
l)e noted, howcvt*r, that Cromwell built iq) his cavalry on 
a foundation of high individual efticieney. 

As time went on and armies became larger, ami skill at 
arms, as a national charaetcristic, rarer, drill, diseiplino, 
mameuvivs in mass, ami a high flegree of im)bility came 
to outweigh all i»ther considerations; and when the neces- 
sity of arming the nations broiiglit about sJiort .service, 
the training of the individual, in any other branch of his 
Imsiiiess than that of riding boot to bf><>t and of rendering 
instant obtsUenee to the word or signal of hi.s superior, j 
fell more and more into abeyance. Sboek-tacties filled j 
the entire bill, ami the eavalry of Eur«ij*e, admirably [ 
trained to mameiivre and to attack, whether by the i 
squmlnm of 150 sabres or the division of 3000 or 4000, I 
was practically unfitted for any (Uher iluty. The climax ! 
of iueompeteney may be said to have la-eii readied tluring 
that eyoKi of Euroiiean warfare which began with the 
Crimea and ended with the Uusso-Turkisli enniliet of 
1 877-7 JS. The old sjnrit of dash ami daring under fire- 
was still conspicuous. J)isci|)Uno and mobility were inner 
higher. The regiments inaiiaiuvred with atlmirable ]>re- 
cision at tlio liighest sjK'cd, and never Inul great mavises of 
horsemen been more easily cmitrolled. And yet, in the 
whole history of war, it may be doi>l)t»;d wIh'IIkt the 
record <if the eavalry was ever more meagre. Tt is true that 
in the course of the camj^aigu of 1870-71 the Oerinan 
cavalry learned something <4 scouting, and that, joving to 
the utter supineuess of the tmeniy, it olitaincd a large 
amount ot valuable information. Hut its failun'.s in this 


la-Tour, by about the same number of (iermans. 

(). Tin*, charge of the 11th and 17th (lermaii Hussars, 
near Yi»»nville, against retreating infantiy. 

7. The eharge of tlie Ciennan llrigado at Loigny- 
Poiipry, when a small briggj^* charged down on the flank 
of a largii Inaly of half-traWe<l Freneli infantry ami ])nt 
tiiem out of action for about tlirc(!-(piarlers of an bour. 

Such is the record : one great oRi^ical sucee.s.s gained at 
Cusiozza : a retreating ai’iny saved from annilulatiou at 
Kdniggralz ; and five minor successes, whicli may or may 
not have infiuenced the ultimate issue ; not one single 
1 instance of an efiective and sustained pursuit ; not one 
! single instance, except (.'iislozza, and there the infantry 
j was armed with iinizzli‘'loadei;<, <4’ a cliarge decisive of tin* 
j battle; not one single instance of intfuilry Ising scatlen‘d 
I ami cut <lo\vii in panic ilight ; not one single inslam t! of 
' a force larger than a brigade intervening at a crilical 
i moment. iVnd how' many the failures! How often did 
: the cavalry da.sh vainly in nrklchS gallantry against tins 
; hail of a thin line of rifies ! How r>fton were great mass«\s 
held back inactive, without drawing a sabre or firing a 
, shot, w hile tla* battle was decided by the infantry and tlie 
j guns! flow few' the enterpiist‘.s against the enemy’« com- 
j mnnications ! How few men killed or disaliied, even 
when cavalry met cavalry in the iiudee ! Can it be said, 


resjK'ct, especially at the outset, w’cre very many; and it | in face of tlu*so facts, that the devtdion to sh^x’k -tactics, 


IS not too much to siiy that, .s(j f.ir as peace training is 
coucerued, it was little, if at all, superior to the cavalry 
of any other European Pow\‘r. Moreover, Avhen called 
upon to act dismouiitOil, ami to meet the cnoiiiy witli 
fire instead of with l^anm Llane/ify it jiroved absolutely 
useless. The ear])itic wirs a popgun ; tlie trooj>ers knew’ 
nothing w'hatever of fighting on fixit; their inovemehts 
were im])edod by their equiiunent ; and a few francs tire urs, 
armed with the cliassepot, W'ere enough to paralyse a 
wliole brigade. That tlie cavaliy so far screened the 
march of the armies in the rear that the French could 
obtain no information of the various movements is not 
to bo gainsjiid; but the efforts of tlie Freiicli to pierce the 
scroeu were feeble in the extreme, and there is no ])roof 
whatever that against a more active adversary the same 
result w’ould have been acldeved. Pn fact, to the student 
who follows out the ojieratioua of the cavalry of 1870-71 
.stKq> by step, and who bears in mind its deficiencies in 
armament and training, it w’ill appear very doubtful 
whether a strong body of mounted rifieraeu, of the same 
type as the Boers, or, better still, as Sheridan’s or 
Stuart's cavalry in the liist years of the War of Secession, 
w'ould not have hold the German horsemen at bay from 
the first moment they crossed the frontier. 

Hud the successes gained by shock-tactics been very 
numerous, it might possibly be argued that the 
sacrifice of efficiency in detached and dis- 
mounted duties, as well as the training of the 
individual, was fully justified. But what are the facts ? 


Shock- 

tactics. 


flic, constant practice in massvd movements, the dis- 
c<»nragcmcnl (»i' individualism, both in leaders and men, 
was repaid by iv.sults ] Does it not rather appear that 
there was some factor present on the mcsleru battlefi(*ld 
which ]>rov(‘nted the cavaln', trained to a ]jitch hitherto 
unknown, from csca])iijg the same harvest as the horse- 
men of previous eras 'I Was not the attempt to apjjly the 
same princii>les to the ViatMe of the breech-loader and the 
rirted cannon, as had l)eon ajjplied successfully to tJie battles 
of the smootJi-lM)re, a niLstako frcmi beginning to end ; and 
should not the cavalry, confronted by new and revolutionary 
conditions, have? sought new means of giving full effect to 
the mobility w’hicli makes it formidable? 

The answ’er comes from across the Atlantic. If was 
as much the length of the War of Secession as native 
ingenuity which enabled the Americans to w'ork 
<»ut so many military problems to their logical 
couclusion. Their cavalry, in the beginning, 
w'as formed, so far as possible, on the £m*o{)ean model. 
But before long it became a new tyjK?. It could 
manoeuvre sufficiently well for all practical purposes. It 
w’as exceedingly mobile. It could charge homo with the 
sabre or the - revolver. In addition, it was so equipped 
that it could fight on foot as readily as in the saddle, and 
it was so armed and trained that when dismount^ it 
w’as but little inferior to the infantry. Environment 
undoubtedly had inu^h to do with its evolution. In 
the South there was seldom space for the 

mantiguvres of a mass of horsemen, and obstacles were so 
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numewus that a few luen, armed with rifles, were aene- 
rally able to beat back the clurge of many squadrons 
Nevertheless, the ground was not so cramped and difficult 
that shock-tactics were out of the question. Groat cavalry 
combats, iu which both sides rode at each other were 
far more frequent than in any of the Euroi>eaii campaigns 
referred to above ; and the instances of cavalry clu\r<nng 
infantry are so numerous as completely to disprovt^the 
oommoii belief that the American horsemcMi were merely 
mounted infantry. The truth is that the Ameriains struck 
the true balance between shock and dismounted tactics. 
They were pr(q>arod for both, as the gi‘o\ind and the situa- 
tion demanded ; and, moro than this, they used iiie and 
rarme blanche in the closest and most effectivti combina- 
tion, against both cavalry and infantry. Dm* iv.s|Hjct was 
paid to individualism. The veteran tioo|»er, when in tlio 
last years of the war ho attained the proticiency at which 
his great leaders had always aimed, vs as a gfjod shot, a 
skilful .skirmisher, a g(X)d liorseman, and a useful swonls- 
man. He could charge hom^ edther mounted or dis- 
iiioiuited. He had learned to wont, both in the* saddle or 
on foot. Hi.s individualism was carefully onltivated; and 
if, for the purpose of miihccuvring in large bo«lies, he was 
less well drilled than his Euro[K)ai) coiitem|Mjrary, as a 
lightiug iiuiu, traineil to all the exigencie.s of war, he was 
very much his su])orior. brilliaiit w'cre the* adiieve- 
mcnls of the cavalry, Federal and ( \mfo<lcratt‘, tluit in the 
mind.s of military .stmlcnts they have O'ikIimI, in a (‘ertaiii 
niejisurc, to obsfiiire tlie w^jrk of the otlier urnis. Space for- 
bids an enumerathm of even its mast cou.sidenible successes. 
Ilut it may Ix^ said that iheri; is no finer instance o1 a 
pui.-niit than that of Lee\s army by JSlieridau in ; 
none of a screen imi)euetral)lo, even ]»y a vigorous enemy, 
than that formed by Stuart in dl : none of a well- 

con te.-ited cavalry battle than that near Brandy SUtion, 
9th June I8t»3 : none of cavalry on the <lefen.dve than 
tlu' resistance of the Coufcdeiate horsemen before S|>oU* 
sylvania on 8th May 1864, or of the Fcderals ncai Hawes’ 
Shop, six weeks later; none of elTeftive intervention (»u 
the field of battle than SUeridan’.s liamlling of liis division.s, 
an ineiderit most unaecoiintably ovorlonked l»y European 
tacticians, when Early*.s army was broken int<» fragincnl'^, 
principally by the vigour of the cavalry, in the valley of 
th(‘- Shenaiuloah. 


j^rHistence which had been hitherto unknown In warfai^ 
The operation.^ of Forrest, of. Grainger, of ’Wilsbn, of Etfrl 
van Doni, of Sheridan, and of Hampton are brilliant 
cwaniplcs of tho great strategical value of a cavoliiy^ wbteh 
is perfectly indeiviident of the foot soldier, and which at 
the same time is iu the highesW^gree mobile. Those who 
have never had to deal with, the communications of an 
army may be unable to realize tlie effect that may and 
lias been pro<iuced by such a force; but no one witli the 
least practical experience of the responsibilities which ' 
devolve upon a commauder-in-chief will venture to abate 
one jot from the enormous strategical value aasigued to it 
by American soldiers, it may, bovvever, be unhesitatingly 
atimiittid that no cavalry of the 19t)i century, oxcefit tho ' 
►American, could have achiewd the same results ; and, as 
these results were far greater than those prodm ed by any 
Ollier cavalry since the advent of the bree« h-loader, it may 

just a.s unhesitatingly declarexl that tho hor.sen\an of 
the American war is the mriclel of the etli(‘i<mt cavalryiuan. 

The evolntion of 'the American trooper is due, in tho 
main, to new tactical <‘ouditions. In 18G1 lire bad 
already become tho prt‘dominant factor in battle. In 
range and accuracy the rifUi so f.ir surpassed the musket 
that\ the infantry was inoie formidable than ever: and 
(iven small torc(‘s, unless taken at disadvantage, had very 
little ti» f(‘ar from a much larger number of cavalry armed 
with lancts or .^abn*. In order, then, to avoid being 
bnmglu to a standstill at every turn by a few rillenuin, 
the cavalry leaders soon found it necessaiy that at lea.<t a 
portion of tbeir eoininand sliould be. equipped with tire- 
; arms. A iri<tl was given to tho carbine, but despite its 
; Imndincss, it was .soon discarded in favour of tho long 
i I'iHo ; and it w'as not long Ixiforo tho whole of tho cawnlry, 

! with the exemption of tho.sii regimeiitft which carried brcech- 
• loading carbines, wawe ariiitd, in addition to th(' sabre, or 
I to the. .sabre and Ibo revolver, wdth the Wiino wetq»on im 
: the infantry. It may fairly be .asked whether a Euroi^ean 
; cavalry, in ca.se of w’ar, would not be coin] ►died, and com- 
]M'lled with oven greater force, to follow precisely the 
hamo course as the Americ^ans of 1861-65, substituting 
the lilli! for the carbine, and modifying its tactics to 
meet the conditions of modern battle ? 

Let us consider the duties wdiich cavalry Is called tij*ou 
to ])erforiii. In the fir.st i>l.iee, it Is requirid te cover llie 


Nor are those all. Continental writers have ]MU-sistcutly j front and Hanks of the army to winch it is 


<le\’ried tlie value of the so-called raids, in winch whole 
divisions of cavalry rcnlc boldly round the hostile army, 
crossing his communication. s, an<l sjirexfling iiauic and 


atbiched, .securing it fn>in suri»rise.s, and on- 
aliling it to ».*arry out movements of concentra- 
tion or other strategical luanauivres unoKservod. 


Puihn 0f 
cavalry. 

In the 


embarrassment far and wide ; and doiilitless, iu sevorni in- | second j>LiCi‘, it is required to bur.st through tlio s»2rceii 
stance.s, the results were hardly v\'orth the ri.sks involved. 1 which covers the moveinc‘nt.s and mameuvros of the 
But many of these eiitorprise.s w'CivMuuch more than forays i opp«>.Hiiig army, and to obtain the information which is 
or reconnaissances. Largo l)odies of cavalry, a(;compauied 
by horse artillery, and stripped of everything which would 
impe<le their mobility, ofierated foi* weeks, and even 
months, as detached forces, with .specilic strategical mis.sions, 
and the value of their work cannot Ixi overrated. “'The 
secret of w^ar,” said Napoleon, “lies in the communicatiors.*' 

The profound wisdom of this remark has never been more 
forcibly illustrated than in the great American conflict. 

Tho lines of supply and of retreat were the first pre- 
occupation of every leader of an army ; their importance 
is continually impressed on even the casual student of the 
several campaigns ; and they appear to have played a far 
more prominent part than is usually tlie case. To a certain 
extent the character of the theatre of war was accountable ; 
but tho strategical use of a well-organized, well-trained, 
and well-led cavalry hod even more to say to it. If 
the chief difficulfy of the American generals was tho 
maintenance of their communications, it was becau^ 
these communications were attacked with a method and a 


absolutely c.ssfiutial te tlu* commandor-in-chiftf. It.s action 
is thus twofohl, protecting and at the same time aggressive ; 
but its immediate eiu iny Ixing tho same in lioth cases, the 
enemy's mounte<l trf>op.s, it is evident that a bold otfonsivo, 
W'hich su(*ceods in sweeping away the hostile s<]nadronp, 
is the readiejst moans of accomplishing the double duty. 
Attack, therefore, would seem to be imposed upon the 
cavalry so long us the arniies are manoeuvring ; and tho * 
collision of hirgo inassc.s of horsemen, l)Oth seeking tln> 
encounter, a !jec(j.ssary preliminary to the meeting of 
armies on a decisive field. Now, when two bodies of 
cavalry meet in conflict, shock* tactic.s and Varme blayivhs 
are unquestionably the speediest, the traditional, and the 
most natural method of deciding the issue. Thus shock- 
tactics, Until one or other of tho opposing liodies has Wen 
reduced to impotency, have been generally assumed to bo 
the u^fual method by which cavalry will seek to attain its 
object; 'This coneluaioii, however, will wot stand the test 
examination. In the flrst place, the action of the 
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covering cavalry cannot be entirely aggressive. While 
the main body is moving to sock tlio enemy, there ^ill be 

poiuts, such its roads, bridges^ foult), and th'/iike, ^vUch, 

int ’the interests of the duty of protection, as well as to 
give the cavalry itself due freedom of nuinceuvre, will 
be economically and eflfeatvvcly held by rifituiien. In the 
second place, fire, botli before and during, an encounter,* 
has always Ikjcti easily a most valuable auxiliary, as 
is p-oved by tlie exisUnice of horse artilhiry. Thus 
iu this phase also the presence of a body of riflemen, 
accompanied by iiiacbine-guns, will #*onfer the greatest 
freedojii of mamcuvi-o on ihv. force to wbicli.llicy Ixdong, 
embarrassing tlic enemy, covering tl)e line of retreat, and 
relieving the cavalry cojiimander of all anxiety for the 
safety of his wagg^uis and the security of his coinmuuicaV 
tioii. In the third place, it is exceedingly improbable 
tliat ill (ino (puirter or other of the theatre of the 
cavalry operations the ground will not l>c of .sucdi a 
character as to favour dismounted tactics. It is evident 
th(.*r(;fore that cavalry, even when confronted only by 
iruiunted troo]>s, cannot rely on sliock-tactios only to 
a(diievo its object, and that the rifle is an absolutely 
indispensable auxiliary. 

AVising out of these considerations two most impoftant 
ijnestioiis present themselves ; — 

(1) Are. shock-tactics any longer ]»ossiblo against a force 

which is endowed with a hlgli degree, of tiro -power? 

(2) Should the iiiv-pow('r which has been shr»wii to ]n\ 

essential to the free am I effect ivo woiking of 
cavalry lx; supplied by the cavalry itself, or by 
higlily mobile infantry I 

A force, endowed with a large d<‘grce of fire-ix»wor ]iossosses 
the most formidable attriluito f»f infantry, and not oven 
the most vehement partis;in of ritna^i hlnnche <lenies that 
against infantry, unless surprised, stiork-ta<dics have the 
very smallest chance of success. Hut troops wlio disnuaint 
b.) make use. of their rifles have two great dl.sadvantage.s to 


cavaliy and, of acquiring the information which it. is its main 
objoct to obtain. In tho vall^^y of the Shenandoah, in 
the C''oTifed[orato scjuadrcmH were annod oxdy with 

rifles, while the Feilcrals, under Sheridan, were trained 
both to fire and to charge. The result is siguifloant. Tha 
Southcrner.s, though admirable horsemen, were wor.sted at 
every tiiim, and their (xnnmander had at last to report that 
his mounted infantiy wert^ absolutely usele.ss against the 
Union cavalry. At the same time, in consequence of the 
increased range, accuracy, and rapidity of Indh gun and 
rifle, the opportunities for charging 'will undoubtedly be 
fewer than before, and with every improvement of the fire- 
aim they must jieeessarily become more rare. A force 
whilof looking for an opportunity must keep at such a 
distance from its objective that wlicn the inomont comc.s a 
surprise will not be easy to effect ; and it would .seem that 
small bo«lios, of the size of a squadron or so, which can 
make good use of ('.vcn insignificant cover and crocj) up 
where a heavier column ivouM be at once detected, arc. far 
more likely to bring alxiUt success than large. What is 
rc<] Hired, tliorcfore, for shock-tactics against cavalry cn- 
dow'ed with fire-power- -ami, as we have seen, all cavalry 
comes uiuler this dcsignalibn — fe* groat ituhqKjndencc and 
skilled leading on the part of individual squadron.s, and, 
on tlni part of the ‘ commander of the w'hole force, a 
jiidicii)U.s distribution ami handling of his troops, part 
making use of their rifles to hold the enemy’s attention, 
while the rfunainflcr, moving at Ihe will of their immediate 
leador.s, seek for o[)cnings to ride home with lance or sabre. 

The ^«‘eolul question that a, rises, viz., wlietbor the neces- 
sary tire-]>ow'cr should be supplied by th(5 cavalry itself, 
or by a body of mounted riflemen attached to the brigade 
or the cliYish)!!, is intimately connected with j>.sychologica,l 
considerations, and it Is from the standpoint <.>f th(^ inrli- 
vitbud horseman that it must be (liscusst'd. I^et us see 
what [joculiar qu.dituis are required from the trooper in the 
charge, that is, in the operation which different iate.s him 


contend with. The led horses are a source of weakness, i from his comrades of thtj other arms. In the first jilan 


physical and moral. They form a mo.st M'nsitive and must 
vulnerable point. It is not alway.s easy to place ihein in I 
flcifuivity; and the fact that they constitute? the sole nu*an.s I 
of retreat remdens thorn a sour<*e of continual anxiety l>otJi ’ 
to ofticci* and ’man. The lormcr is preoccupied witli [)ro- j 
viding for the safe cover of a crowd of animals ; the latter, j 
fully realizing lii.s helple.ssnc.ss and discomfort if d(*ja*iv(Ml • 
of ilia mount, is never (piite Jiappy wlieii there is the I 
slightest chance that tht*y may become separator!. In ■ 
consequence there is always a tenclem*y on the j*art of 
dismounted men to think nion? of getting .safely into the 
.saddle than of offering a ]H’otracte<l resi. stance ; they are 
thus les.s stubborn iu tiefeuee than infantry, and more 
inclined to give way when there i.s a danger of thoir 
bciing outflanked. Now, there can Jbo no doubt, when 
led horses and a safe retreat aro concerned, that shiak- 
tiictic.s, which are the e.s.scnco of rapidity and snrpri.so, 
are far more to be feared than tho slower proc^\ss of an' 
attack on foot. It is l)eyond‘:\|tu*stioii, therofovo, that 
ill dealing with a dismounted force, whatever may In? the 
ilegreo of fire-powor with which it is cndowetl, shock-tuctic.s 
may jilay a ino.st imjiortaiit part, Tho ojiportunities of 
effective outflanking or of .surprise may po.ssib]y be few ; 
but the very fact that the enemy has both ihe power and , 
the will to seek out sitch opportuniticss and to cliargc home; ! 
is bound to hamper the movements and to affect the 
of any force of horsemen which depoud.s on fire alone, 
Such a force, even if it could hold on to, its position, would 
be unable, except under favourable conditions of ^‘ourid, 
to make any forward progress, for directly it mounted it 
would be at the mercy of its antagonist, and it Wbufd thus 
be absolutely prevented from bursting through the hoatUtf 


there is r(isolution ; iu the. second, a certain oiigeruo.ss fur 
battle; ami in tins third, the quick decision which .seizes 
an opjiortnniiy the in.stant it offers,* The sum of these 
three tpialities is da.sh, and it is above all things im]»ortaut 
that da.*^!), the most preeiou.s posse.srioii of tlnj cavalry 
Hoidif-r, .dioiild never be tamperet! w'ith, either in training 
or in war. A cavalry without tho true cavalry spirit, 
lacking all spark of chivalry, and jibbing at tho [»rr>.s])e( t 
of .self-.sjLci’ilhu', would ]»(' of small value in shock-im*tics ; 
yet if this .spirit is not to disappear, it must be sedulou^ly 
fosbuod. The cavalry .soldier must be taught to consider 
^hirn.self as, first and foreinust, the soldier of the <*hargc 
iiud i.»f tho inelco. It i.s this that he must bo led to kxjk 
upon, as the consummation of his training, the. jn.stiflcation 
of his existence, as w'cll as the finest, the most manful act 
of war. Now, if tho cavalry soldier is called a mounted 
rifliuuan ; if he i.s told that it is more useful to bo a good shot 
than a good sw<»rdsniari ; if he is continually di.srnouiittd 
iu preference to risking something by advancing ; if ho i.s 
not sometimes allowed to lose himself in the exhilaration 
of a charge, his dash invariably deteriorates. So, while 
it is absolutely jDSsentia!' that the trooper shotild In? a good 
skirmisher and a good marksman, it is undoubtedly good 
policy to relievo him, so far as possible^ of the nccc.ssity of 
fighting on foot'* . 

Furthermore, from the psychological point of view, it 
i.s exceedingly desimblo that for certain duties a force 
should be aY^ilablo which has a different training, different 

. * Jt iH tine that the. quality of quick decision is more nccfSHaTy to 
ibo tellers than to the nivu ; hut it is tnneh to be doubted ivhciher 
any body of cavalry could really bo called efficient of wliich both 
leaders and men wcDre not of the Same temper* 
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traditioiu^ and a difTerent idea.1 of the augreme incident ojt 
battle than lancer or :tho mouhl^ 9^ 

an army, if they aro hanSlrt effisnetively aa in the War^ 
Of Sec 08 sto, Will Often fte caiM lipoa to: captnw anicto 

hold localities and posts which are of striitegic or tactiCaf 
importance; and for the thorough fulfilment of thVir 
mission it is es^^ntial that they should be capably of 
carrying ont^ dismounted,. an attack T^hich culminates in 
an assault, as well as of defending a hiistBy occupied poBi^ 
tion against a hot. counter-attack* Kow, an attack 
foot, culminating ih an assault with the bayonet, demands 
in the troops who make it the same concentration of will 
and aspiration, the same exclusive. traiD^g^. and the same 
confi^dence in the weajiOn/ whjkjh^ as^alibady shown, give 
shock-tactics their best chance of success. Dismounted 
^cavalry, disposed as skirmishers, ea^ render great assist 
ance during the progress oi^ ah attack, holding the enemy 
to his ground, threatening him, and feinting; but the 
assault, that is, the actual storming of the position, wil| 
be most effectivoly carried out by a force wdiicli, wliile for 
purposes of mobility it has bden trained to ride, for pur- 
1X)SCH of fighting has been trained as infantry, 80, too, 
on the defensive. The f.avalry trooper, regarding himself 
and his horaci as inscpaxuble, Irabituated to constant niove- 
niont, and bu^ little concerned with the occuj>atioji of 
IKjsitions, is not likely to offer so., stout or so skilful a 
resistiince'as the soldier to whom tho horse is but a secop- 
dary consideration, a stubborn defence the highest point 
of honour, and familiarity with the use of cover one of 
tlie cJiief ends of all instruction. 

The need, then, of attaching some sort of special force 
to tiio cavalry brigades and divisions, from the psycho- 
logical point of view, is clearly demonstrated ; and it has 
now to be decided whether this force should be a perma- 
nent organization, forming an integral part of the cavalry 
brigades ami divisions, or whether the work can Ikj done 
by a l)ody of infantry organized on tho spot, w*ho have 
had sufficient practice iu equitation to enable them to sit 
in their saddles and to groom their horses. Brotvdly 
sjieaking, and putting aside the (piostion of exijense, there 
can Iw little question but that the first suggestitm is the 
better. A i»onuauont force would bo accustomed to w^ork 
wuth the cavalry. The men w’ould be better horsemastors, 
a most important consideration, both as regards inobiUty 
and tho ^vastc of bbrso-ffeah. They could bo trusted to 
act as scouts and take their share qf roconuaissauce w'ork ; 
and furthermore, it w^ould be jmsible to give them suffi- 
cient instruction in the use of the sabre to enable thtun 
ti.) liave recourse to shock- tactics when these were the only 
moans of defence, or in a pursuit or a mbl( 5 e when it was 
useless to fire. The fear that such a force might dogeno- 
rato into indifferent cavalry cannqt be accepted as a valid 
reason against its formation. Much, uatunilly, must 
depend ujk)!! the officers, move j^erhaps upon the system, 
of ius[)ection ; but in a body of troops armed with the 
bayonet, and encouraged to prove themselves equal, if not 
superior, to the best infantry at purely infantry work, the-, 
cultivation of a healthy and distinctive tk c(yrps \ 

should not be an insurmountable difficulty. 

Tho formation, however, of a : perisanent force of 
mounted riffemen is a .counsel o£ perfection; and, in 
default^ a mobile mbiinlM on cobs, cycles, or < 

oven iu li^ht car^ b ^e bnly aIterhative;C.'^£^^ iufantry;| 
if well trained andwrellolBeem^ is c^pabfo bf excellent work 
in conjunction with cavalry, and is strength 

with which ^ pedantic tb ^pense/ . . ' 

It has l>een i^wn piwdiug p 

acting against ^ following w 

fundamental princi^es of cavahy tactics VV V 

(1) The in tlie e^nflici^;:jpf 's fir^. " 


.(2) ,']^6 fire of the dismount^ portion of the force, as 
, well as of the guhil,. to be utilized as a pivot of T , 
fuani&vres:^ . , Fssrfs* 

^ Tke line of relfeat to U secured ty dli- 
mounted riflemen. ■ 

.( 4 ) ln 4 ei>endence of regimeiptal and.<8quadron leaders, 

( 5 ) Xn incessant watchfulness for opportunities of sur- 
prise. 

(fi)‘ Skilful use of cover by regiments and squadrons^ 
so as to take advantage of those op^iortuaities by an 
unexpected charge. 

( 7 ) Protection of led horses, is often only to l)e secured 
by shock. * 

So far as the details of shock action are concerned^ 

‘ such as formation in one, tw'o, or threo lines, the uiove-^ 
ment and position of the horse artillery batteries, it is 
quitd’ uselests to hy down hard and fast rules. Four 
j^indples are to be observed : - 
' \ (1) TJie enemy 8 line should always he outflanked. 

; (2) A reserve should always )>e retained in tho liaiid of 
the commander. 

( 3 ) The guns should, if possiblej accompany the cavalry 
Avhen it advances with the view of charging, and by secur- 
ing one of the flanks form a pivot of n>ah«!uvrc. 

( 4 ) If the enenry is surprised, or attacked while he is 
matueuvring, success will l>e best assured. Beyond this, 
it is unnecessary go. Everything must depend on the 
readiness of the commander to adapt himself to the needs 
of the situation, to the quickness, of his Rul>ordinates iu 
ap;>rchcuding and executing his Instriictions, aud to the 
drill, training, and condition of l)Oth men. and horses. 

We now come to the employment of cavalry on the field 
of l>attlo in conjunction vvuth the otfa^. arms, and We have 
to note that with a certain school of teLcticjiaUfil<^ • 
the intervention of e'vast mass of horseman at 
the moment the defender is forc*ed to evacuate 
his ix)sitioTi is still^tos ever a pious expectation. TW 
direction of the charge i» presumably to bo round tho flank 
of tho d(‘ieidi*d army, and it appears to be anticq)ated that 
tho cavalry, if led with sufficient boldness, and thundering 
forward in a close succession of steel-tipjjed lines, will have , 
tlie su})rtHno satisfaction of riding a ^b ctf pahio^ 
strickon fugitives, whoso bandoliers art? empty, br who,! 
arc so panilyseil by terror as to l>e inca^tablo of using their 
rifles. To thivs picture two , objections may be taken* . 
First, it is only exctwdingly bad troops that have ever 
been reduced to such a prostrate condition . fts, for tho 
application of their theory, the advocates oT the cayalry 
torrmit are compelled to i)ostulajtc ; and even bad ti^pa 
in the present firoiurjn i>osscss a pOwer. of .rc^tanoe, 
derived as much frotu fx>nfidence iti the magariuou^ froiii' 
raagazinc-firc, against wljich the flood will break in vain. 
Even if some })ortiQn;qf the rctrciating surprised, 

it is unlikely in the extreme tliat'tlm ipaniis will spread 
far. The great extent of the battlefteld fa against it; 
tho trot>ps not inimediatoJyi^ttackiedwiH have ample wanv 
iijg, and tho artUlery md time to . 

HKx*ui»y positions, excl^uigly improbable 

that any army whatsoever HyUl not b^yie ^equato 
armngemchts for au or^pi^d and delil^rate 
Again,it is^ diflui^ion td.eXjpeet that ythen a position 
is ciutied the deferring : tjmpd^W;iJl: dissolve into an un- 
'cbntroUable Hen are not cattle; a 

fewr cgql iimd if favoured 

,by the a far Utger number 

is not to be exi>ect<Mi, even in 
men will be lacking. So, 

■ - v r tf - ^*>* * '»' * ■ - 

ft forc^ Jbrtreea, br ratarsl obstacle, 

■' ■ ^ ^ ' ■- S. IX. — 20 
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even ^horo the character of the country faciliUtes tlie 
deployment and the approach of a largo force of cavalry, 
and makes surprise a }K)Rsi1>ility, tlie action of a mass 
of hrigados or divisions will not penetrate heyond the 
fringe of battle; and it may l)e conlideiitly expected . that 
against guns and iufantjij’^ even if defeated and retreat- 
ing, shock-tactics will l)o confined to regiments and 
squadrons acting independently and content with small 
captures. Whether such action will be w'orth wiiile, 
whether it w^onld not be better policy to concentrate the 
wiiole of tJie cavalry, and to occupy [>ositinn.s wiiidi will 
block, or at least flank, the linos of retreat, must l3e 
determined by the commaiuler in accordance with the 
cinuimsta rices of the p»articukr case. 

The second o])jection is that if the cavalry is armed 
with a rifle it will l)e sim]»ly a \vaste of fire-powTr to Irold 
it in rcstT>e for an opportunity which may nc^er bflbr. 
The regiments must bo dismounted and take part in the 
general attack, working, for prcfci-ence, on the extreme 
flanks, or assailing posts and localities which cover the 
line of rolroat. It is true that if it is to keep up a 
.sustained juirsuit when the enemy retreats, the cavalry 
must be nursed so long as he holds his ] 3 osition. But this 
applies rather to the horses than the men : and whili' tho 
latter are fighting on foot, the former are getting (piite as 
much rest as if the regiments were kept luirk in reserve. 
It may urged, however, that in case <)f the failure of 
the attack, the cavalry, if it has >»ccn kept ]>ack, will l»e 
available to cover the retreat. Tin; answer is simple. If 
tho cavalry is em]»l<>ycd in the attack, reinforcing the 
efforts of the infantry by an ajipreciable a<;ccssiou of fire- 
power, the possilnlities of retreat will ]>e much reduced ; 

, while tlie mobility of the ami, on the oinergency arising, 
should enable it to withdraw^ from the line oj battle in 
time to protect tho guns against c/^^n>t(?r-attuck, and to 
give the infantry the opportunity of rallying, re-forming, 
and occupying a defensive j.X)sition.^ < 

What cavalry wull have to apprehend during a ]#itched 
battle is that it will he constantly engaged with the 
cavalry of the enemy. The inaas of the horsemen on both 
sides will be found far out on the flanks, striving to put 
mobility to the best use, threatening wliatever is in rear 
<d the hostile front, and at tljc Sfinie time protecting 
whatever is in rear of their ow u. But it is not therefore 
to he anticipaUvl that the charge and countercharge of all 
tlio available sabres on cither side will be a feature of 
the great combats of cavalry that arc bound to occur. 
It will very vSeldoin be the case that tlic two sides will bo 
so equally inatclied as to be equally ])repared to risk tlio 
i.ssue on the chances of a gigantic incloc. One side ninst 
be the weaker, morally, numerically, or both, ami it will 
certainly make the best use of ^he fire-i^wer at its dis- 
posal, while at tke same time it is in; the highe.st degi'oo 
unlikely that the stronger side will care to disjioiise with 
so valuable , an auxiliary. Tflieso coufli<Jts of cavalry 
will therefore take the form alrpaily indicated, even ia 
the case w^hen one army has be«^’ decisively defeated and 
its linrsemen have the task of covering the retreat. Fire 
is a far better means of keeping the foe at a distance and 
of gaining time thair shock.; and a retreat from position 
to jHisition, making full use of the rifle and tlie machine^ 
gun, may be less glorious but. mixeh more eflective tlian 
the sapremib self-sacrifice of a despetfkte onslaught on the 
masses of a victorious enemy at the very moment of hie 
triumph. 

The principles of cavalry tactics imioiijunetion with the 
other arms may now’ be aunimarized ‘ * 

^ 'Dlls doofl not mimn tliat a portion 4>f wslry ahonld tiiji W 
attached to the general reeerve. ^ ^ 
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(1) Action on the flanks, protecting and aggressive 

simultaneously. 

(2) Posts and localities covering the lines of 

retreat and communication the proper objective. 

(3) Action a^inst infantry confined to surprises effected 

by bodies not larger than regiments or squadrons. 

(I) Tlie main object in pursuit to occupy ix)siti(;n having 
or flanking the line of retreat. 

(5) The main bUjfect in retreat to occupy a succession of 
, IKisitioTis, and so hold the pursuers at a distance, 

and gain time. 

The question of armament can hanlly be exclurled from 
a dissertation oiLcavalry tactics. We have seen tliat a 
rifle is indispensable. A sword, it is generally 
admitted, must l»e carried by every mounted ' 
man as the >)est means of protection ngainst a sudden 
charge;* and the rifleman is* useless wutliout his liayonet. 
j Controversy is thus confined to the lance, and it may be 
I said at once that tho lance is undoubtedly a far more 

• formidable weayKin, even if it^ is not in reality inf>rc 
j deadly, than tlie sitbre or the revolver. Although there 
I are many objections to it, such as its wT;igiit, its in- 
; convenience in scouting and detached duties, the time 

taken iq) in mastering it, its uselessness in tlie melet'or in 
the hands of a second or reinforcing rank, and the fart that 
its killing power deixuids altogether on the mome.ntnm of 
the horse, its moral effect is so great that a force oarrying 
. it is irresistible in the shock. So much is this Ihc C}js(\ 

, that it may be doubted whether a cavalry armed onJ\ 
i with swonls and revolvers, if opposed by one aruuMi 
I wilh lances, would not absolutely declint! to eross weapons 
; in the saddle. If, then, mounted troops are to meel 
i lancers in tho fiehl, they must either be able to opposi- 
them with the same arm, or they must be restrietetl to tin; 

• tactics c>f muunto<l riflemen, and condemned to eoinparative 
; immobility. But no army, except one whose rmly 
I nus.sion is the defence of a mountainous or forest eountry, 

dare inako tho smallest sacrifice of mobility ; and there i> 
no escaping the conclusion that a really good eavalr}^ inn^t 
lie trained to use tho lance as well as tlie .sp)>re and the 
rifle.- 

It may bo said, in conclusion, that tlie trfKjpvT of the 
20th century, if he is to fulfil the conditions of efficiency 
laid dow'ii in this article, must not only be a picked 
but that his facilities for training fhust be ample, his 
education a protracted j^rocess, and his instructers and 
leaders men of exci‘ptional ca|)acity. But wdieu it is 
to be remembered that tho cavalry is t^cellence the 
stnilcgicaJ arm, that it depcnd.s on tlio cavahy, ami on 
the cavalry alone, whether the commander of an army 
marches blindfold through the ** fog of 'war,” or w’liether 
it is the opposing general \vho is reduced to that disos- 
trou.s plight, it will be’ admitted that to .spare trouble or 
exjicnse in the training and organization of the mounted 
branch is as unpardonable a iflistake as to adbere. to 
obsolete traditions. 

There are still other points tliat dc.serve attention. 
Entrenchments play as gre^^t a {xirt in modern campaigns 
asifi those? of or o£: lH77-78, and entrenchments 

are all in favbutr of tiio forefe that awaits attack. But, 
ft? suggested antidotes exist, such as surprise, the 

sadden seism^*^:taotic4 poin^ ybiefa have been left 
{^bccupi^, .qtttfla,fiking movements 

against line of retreftt. Now tho effect of each of 
these opei^tionb . dependl?, bioadly speaking, on rapidity 

■ , however, tlj# nstunj of the country in which 

finny U likoly to' fie engfl|pH>ar4o>ich to say tft this question. 
There theatws Of war, Huch SkS tbe? greater part of America, Great 
Britain, 8witS8tote4. Sweden,, all ihwintatm^s countries, whtre the 
lance wouW be an . mtl^l^rtihle «iciiml)rance,, \ 
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and secrecy ; and, for reasons already alhidod to, cavalry 
is the arm which best fulfils the required conditibiiH. The 
principle of combination, however, demands that cavalry 
should always bo supported in battle, directly or indirectly, 
by the other arras ; or, to put it in anothor* form, that the 
artillery and infantiy should be so mobile as to be always 
within supji>orting distance when the cavalry comes into 
action. So far as the guns are concerned, there is no great 
difficulty ; with the slow-moving fbot4oldiers jit is quite 
anotlier matter. Much, however, may be done by con* 
sUint training in combined manoeuvres ; much by sound 
administration, and by due regard tor the physical con* 
dition of man and hoivso; more still— and hero we touch 
the secret of all tactical arf well as strategical success — 
by a thoroughly efficient staff. It is. impossible to lay too 
much stress on this most powerful auxiliary. 

Take any array of the 19*th century famous '^or the 
excellence of its grand tactics : Napoleon^s . army of 
lvS05« 06-07; Wellington's army of 1813-14; 
army of 1864- 65 ; Grant's, 8herraan's, and 
‘ Johnston's armies of the same period ; Mqltke’s 
army of 1870 : the staff of each one of them had been 
welded by years of experlbnce and tlio teaching of a grtjat 
sohlier into a magnificent instrument of war. They were 
not composed only of administrative officers, concerned 
with suj»ply, organization, quavtonng, and discipline, but of 
txcticians and strategists of no moan order. Combinations 
in war too often “gang agley'' from the neglect of soifie 
I rilling precautLon, some vagueness or omission in orders ; 
.'ind in tlie excitement of battle, or of approaching liattle, 
\^l^en fn iMngcmcjnis have to be made, ]'iOssibly on the spur 
of the moment, for the co operation of large bodies, unless 
h(i h a.s ]>een so trained that the measures necessary Uj 
endin' ^»ini 111 taneous and harmonious action occur to him 
instinct ivAjy, it is an exceedingly easy matter for even an 
able and e\p(*rionced soldier to make tlm most deplorable 
inistiikes, ’[’he piaoiia) of the staff* in |xxioo should not 
be less (‘onstint, to say the very least, than that of the 
units whoso co-opomtion, as the only road to victory, it is 
the business of the staff to ensure. (o. F, K. H.) 

III. Infaxtry. 

The employment of infantry in action may be <livided 
into two separate branches — attack and deience : in order 
to (‘.omplete a satisfactory analysis of either, both must be 
studied, as the action of the one greatly influences the 
IH^rformanco of tlio other. The principle is universally 
acSepted that superiority in numbers, armament, position, 
or morale are conditions indispensjublc, in a military sense, 
to justify attack. If the commander in tlic field commits 
himself to an attack, ho delivers a frontal attack, a flank 
Attack both in combination. "A frontal attack, 

* ' pure and Mmple, deprives the assajlant of the ' 
op^iortunityof using his amiwriority by establishing a fighting 
line longer than tliat of the defending force ; therefore it is 
undertaken only if natural obstacles preclude^ ajiy o^'erlai-v 
ping extension to either flank; Still rarer are pure flank 
attacks, because the enemy, on acjeing only hia flank 
threatened, will natujally alter hte. front w as to fa<^. his 
opponent, whoso contemplated flank atta^k^ tliua bebbiUes 
a frontal one. It j^lpws that ^ 

pos^s tlie character ol ^um^ and citmaot be efibet^ 
against a watchful enjemyl Bnfeh aftaefcs arb occasionally 
initiated in ordeci. to compel the defender to. quit a^^tlbong 
position, but in this case, the enemy merely 0 ^%^; 
manoeuvred, and -for his^^^efeat an action k 
By far the most usual form of attack is to tSIv 

advance against the. enemy's fimt with i^assaiilt against 
<me, possibly bot% flanks!; Im thin 'pa^ tb^ t^lc of 
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the direct attack is to tie the enemy to his ground^o as 
to prevent him from changing his front. This very^ject 
makes it evident that a mere demonstration by a smal) 
number ^of troops is by no means sufficient, as it leaves 
the adversary free to assume the offensive againsjt them, 
and then to conform to th^s *^«!9ailant's flank attack. 
A further reason why the fi’ont attack should be made ' 
strong is the fact that the more vigorously it is executed 
the more troojw the enemy needs for holding his own 
front, and the fewer he will have left for op}H>sing the 
flank attack. It thus becomes evident that the siurcess of 
the latter in a large measure depends on the energy with 
which the adversary’s front is assailed, oiid also that the 
front attack must i^recede the advance agiiinat the enemy’s 
flank. In order to ensure for the latter the rliamcU‘r of a 
surpnao, the assiiilaut eraleavours to comroal the wove* 
ments of the troops detailed for it ; the clianoea of attain- 
ing this object, however, are the slcndiMHist wdien dealing 
with a watchful opponent, w Jio, on dfetecting such nlo%*e- 
ments, will take the coyiitcT-mesisurc of facing it by 
deploying j>art of his main reserve. Obviously, then, the 
flank of the enemy can he gained, if at all, only at 
the end of a struggle, A flank attiick ustially resolves 
itself, therefore, into a fight which draws out the enemy's 
reserves and oorn[H‘ls them to cijme into action on n line 
fmiiung an niiglc with the original front, a, proccslure 
wliicli confers the follow’ing advantages on the assailajit-' 
(1) the defender is compelled to expose himself to con- 
verging fire, the efiect of which inoreasies with the sLarj»- 
ness of the angle which his flank forms with his front ; (2) 
the reserves ino\ed out for op})osing the flank, attack liave 
little or no time for tlvrowiug up entrenchments, and thus 
lose the cliief advantage characteristic of the defensive ; 
(3) if the defender u considerably inWior, ho is com])olhMl 
to oppose the tlaiifctatlack by an attenuated line which 
obviously incurs tht* risk of being penetrated ; ( f ) the 
doubled-lxtck flank of the defender materially hampers hk 
mobility. 

The battalion in Euroi^ean armies, being the organized 
body for disciplinary command, is also the fighting unit, 
and for tlu‘ attack it is divided into firing lino, supports, 
and reserve. The firing line invariably moves iii extended 
order, while sttpi)ortH and reserved adopt this formation 
only if exposed to effective fire ; otherwise they are kept 
in closer order, and furnish the means by which tlio firing 
lino is fed and pushed closer to the enemy’s po.'i^ition, . It 
is impossible to lay down hard and fast rules 
as to how many companies should bo retained in J**^"*^*^ 
riNserve, and how; many shouhl bo used for thet 
firing line and sup^Hji'ts ; that depends entirely upon the 
conditions, but for general guidance the following rules may 
formulated : — A battalion must retain strong r»?serve.s, 
(1) if. its jUuiks are unprotected ; (J) if the fight is likely W 
jast long ; (3) if tJie enemy's dislxipition^s are ihsufficienlly 
kno'wn. A battalion may develop a strong fighting line (1 ) 
when its tiank.s are protected, (2) when its object is to 
gain an atlvantage over ’the eneh»y in a short time.- The 
reinforcements which are siint foi^'ard from the supports 
and from the reserve give successive tihpulses for furt)»er 
arivancea; buV this system will atarid tlie test of war only 
if it is so thomughly practised In pence tiiho that it becomes 
a , habit -to tlie men, and if tho conditions of real warfare 
mu token iritbeonaideratioh.. vThe^^flrii: check a filing Un^ 
exj>i^ence$ i» when it is fi.r^ at by an enemy who cannot 
Seen, a*i';O^E«irre^%"hio1i will Jos|C some of its novelty 
if !mitoted?:'ht^mano^Uvre8. The advance against a hostile 
.|>oritiou is admittedly a task tlmt requires hmirs for its 
exeeiition; this^ too; should be imitateiri in peace time.; 
The ineu be tought to halt and to fire for long p^^, 

making During the latter it is uot 
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nece^ry to keep a strict alignment ; on the contrary, if 
part of the firing line secs cover a short distance in front, 
it is justified in rushing to it, while the remainder seek to 
coiUe gradually aVn'east of their comradea. During the 
halt it <jia the duty of siilmlterns to see that the privates 
liave got tLo riglit rang<^ ^ncl that they take Cfiroful and 
steady aim. Intelligent (jucstions should compel the men 
to use their own jiulgmcnt e-s to the enemy’s disposition, 
BO os to enable them to direct their fire upon targets 
which are of lactir-al imix)rtancc, as, for instance, supjiorts 
moving into the hostile firing line. These objects can be 
attained only if those who load and direct a firing lino 
liavo fiuflirieiit power of iimigiriation, and a sufficiently 
serious exmeeption of their responsibility, to put the stamp 
of reality even upon a sham fight. Kxpcrience has shown 
that if once a firing lino i» seriously engaged it is im|)OS- 
sible to send orders to its leaders, ivho must rely upon 
their own resources; hence arises thc-difliculty of bringing 
their conceptions into line with the gencrail plan of battle- 
The only means of attaining this end is to make junior 
officers acquainted with the principles underlying the 
leading of larger budicM of troops, so as to enable t-hern to 
appreciate the intentions of their generals. This training 
would not, how'ever, supply a siiflicicntly secure foundation 
upon whicli a commander could base his plans, were it not 
for the existence of another factor whicli is entirely of a 
psychical character. When the men get within effective 
rifle range they Iiecome convinced of the fact that retire- 
ment would mean annihilation ; this knowledge causes 
anger, which is increased by the sight of tlic wounded and 
dead of their own, and awakens the spirit of retaliation. 
This dtisiro is the chief motive ivhich prompts the men to 
rush closer to the enemy’s position wdienevcr an opportunity 
offers, and on it are based two important tacticdl principles 
—^namely, that troops which are witlin an effective zone 
of fire can neither bo withdrawn nor moved towards a 
flank. It also explains the fact that the fighting cajiabili- 
ties of the average man are little influenced by the cause 
for which a war is waged, and lastly, it is the reason of 
the initiative for the final assault often coming from tlie 
firing line. The strength of the main reserve depends on 
the strength of the force engaged and on the knowlc«lge 
of the enemy’s dispositions. Th<3']aggor a force is, tlio 
longer the fight lasts ; consequently the reserves retained 
are not Only meant to carry out the final assault and to 
start, the pursuit, but in addition to this they form the 
reservoirs from which such |mrts of the first line as have 
become absorbed or. jiaralysed during the course of the 
action are replacctl. Moreover, rc^serves fprnish the means 
by which a general influences the course of an action ; 
consequently, when the enemy’s dispositions arc insuffi- 
ciently known, it is imperative to have a relatively weak 
first line and to .retaip strong reserves. The first lino 
reconnoitres, so to speak, the enemy’s position, and upon 
its experience the general must base his. final decision in 
regard to the use of his reserves. The attempt to lay 
down : on paper definite objects fpr reserves, . and to 
formujate nilbs for tlieir approximate strength, is of little 
assistance to a commander on the field of . . battle, where 
adaptation to, varying COn^tiond, . which mak^ ivar ah $irt, 
must dominate all theoretical considerations. t 

In the defence the battalion also fbrma fighting 
unit, and usually retlSuia half its , in 

while the other half fiu’maheB 'thh,$uppQrts atid the 
line. Supports and roacirve keep the firing line at its 
most eflicient strength, ahd should be posji^^as cl^ose as 
Defeiwe behind to avoid heavy li^^s d^Ug 

^ ‘ the process of reinforcement. The ^ defence ’ haa 
)a‘ofi ted more than the attack by the recent imp'royemouts ;’ 
of firearms. The absence of smoke compels th^aeusii^it to 


advance for at least 1000 yards, and possibly much more, 
under fire, before his opjwnent’s position becomes disclased 
to him ; of this advantage the defender should make full 
use by i>lacing his troops as far as possible behind cover 
that conceals them from view*. Moreover, it has become 

eftsy for the defender to prolong the preliminary stages of 

the attack by occupying a series of advanced posts, which 
the ^enemy must make dis]:K)sitions for attacking, and by 
quitting tfiern as soon as such dispositions are completed. 
Naturally the troops. occupying such posts must lake care to 
retire in good time, lest they should be caught at a disadvan- 
tage by a rapidly advancing enemy. Strategical ncccRsity 
limits the choice of defensive i)ositions to narrowly con- 
fined areas; therefore, instead of. simpjy choosing the best 
ground, it is generally necessary to make the luoat- of the 
conditiem? as they exist. The choice of too strong a 
{iOsiti(# i.s not alwayef adv2i,ntageous, skicc the assalknt, 
instead of entering upon a hopeless task, may force tlie 
defender to quit his ground by turning his occui)itMl 
position and threatening his lines of communication. 
Besides, the occupation of a position depends so much 
upoiiHlie direction of tho enemy’s advance, that in the 
in^ority of vusck the defendei^ 4ias to adoj>t a waiting 
attitude till the adversary’s intentions become .known ; and 
this uncertainty, w'itli its concomitant danger of acting either 
too soon or too late, is the cliief disadvantage of the defence. 
When the tlaiiks of a defensive posithm do not rest on 
natural obstacles they must be protected by reserves, 
wliich eventually oi)pf)se the enemy’s flank attack by 
'meeting it with a nowly-deploycd front taken up in ])n)- 
iongtxfion of the first lino. Should, however, the groun<l 
not lend itself to that course, it is advisjibhj to use w(*ak 
bodies for ojiposing tlio ’ hostile flank atttick, to allows the 
latter to develop, and then to threaten counter-attack on 
the enemy's flank by a force of all arms previously 
eclicloneil for that purpose, 'rids proc(»dure is someivliat 
dangerous, os the force so detailed lays itself open to Ixnng 
cut off fn>m the main body, as the adversary c^in hardly 
fail to discover its presence. Small lx.)dies of infantry 
, employed in this manner have chances of success, be<^auso 
not only is there a likelihood of their remaining concealed, 
but owing to the absence of smoke they can enfihide the 
adversary’s lines for a considerable ciine before being dis- 
covered. At the end of the action, when all attemi)ls of 
the assailant to carry the i)Osition have been foiled by the 
stubbornness of the defence, a vigorous counter-attack, 
which drives the enemy in disorder from the battlefield, 
alone entitles the defender to claim a victory ; therefore, 
when a -[losilion is occupied with a view to inflict a decii^ve 
reverse upon the adversary, a reserve should always be 
retained for the pui-pose of assuming the final offensive. 

The method of defence adopted by a rearguard differs 
from that above described. Its principal object ia to 
delay tho enemy, and aa this is Rcanuara 

attained by compelling tho oncniy to deploy as ^ “ 

many of his troops os possible, thereby causing him a 
corresponding loss of tittle, it is . evident that a rearguard 
must endeavour to show as broad a front as |)ossible to thfj 
assailant. It is . not necessary in this case to pay excessive 
• attention to^ the security , . tlie flanks, because a flank 

attack ih variably requires time; therefore, should it bo 
initiatW by me pursuing fo^' tfie^iatter will play into 
hands of the defcnce-cX^ have largely 

■^ilitatcd.,the not only will 

the odvevi^y’a; c^valiy ^^u time for 

of front bc^pied, but tho enemy 
Ix) cbtapolled to deploy hitherto unknown. 

, Tet, aj^ a rearguard seriously 

engaged, it znujist retire , before the; hqatilo iplisntry comes 
^thin a that ia.likely to causiireven slight, losseciv 
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An ndvainsod guard wliea cpiniiig iu contact with the 
enemy acts on the same principles followed in the attack 
or defence, but must modify them when com- 
j^Ued to do so by its relations to tho^nain body. 
For instance, an inferior enemy being met with, 
should bo driven in^ to pi^vent the inarch of the main 
body from being interrupted ; ^nd as in this case quick- 
ness is the essence of the light, the advanced gmird ^imst 
at once bring all its available forces into action. Similarly, ' 
when holding a su{)erior hostile force in check to gain 
time for the main l^ly to come up, no licsitation should 
bt^ felt by tlic commander of an ^vance , guard to use 
every man in the front line. . . - 

The use of srnoj^loss powdeiv .favours tHfe . detachment 
of small bodies of woops tO occupy folds of the ground, 
Ac., whence they can eu^We the advwsayy^s lines, 
* ^ without disclosing tffoir’ Own position. . ^^is pp^ 
sibility necesvsitates, in the attack^ as well as iii the iijefence, 
the employment of patrols, who reconnoitre to the right 
and left of the fighting force and carefully examiuo all 
ground Jilfording concoalment to the enemy. As the 
I)resencd of small hostile bodicis on the flank ceases'^ffe be 
a danger as soon as the^^ilre discovere<l, it is not advl^ble 
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armies. But aieges arc outside tbo aco|>e of this article, and w<t 
have now to consiiler how the eugiuoers should be employed in the 
field so as to assist towards a victory on the field of battle; 
Kaprdeon knew the true value of engineers, but on $ome 
notable occssioiis he sufibrod from having neglected 
to apply his knowledge in practice ; for example, at 
the Heresiria, at Leipzig, and diiri^ the citinjtaign of 1814 in 
Prance. Ho said that ‘*tlioso pfoscnl)© the nse of io- 

fensive* liiifli, and the support that the art of the engineer can 
give, gratuitously deprive themselves of a power and an auxiliary 
that are never hurtful, nearly always useful, and often iiidia- 
peijsahle. However, tho uses of field fortification require recoii* 
.sideration ; this iuqtortant part of the art of war has made no 
progress since llio time of the nndents — it is even behind what it 
Was two ihousaml years ago. We must therefore encourage oificera 
of the engineers to im])rove this part of their art and bring it up 
to a level with tho rest.*' There is no evidence that the art of 
employing tho engineers as an auxiliaty force has been exercised to 
.tlie fullest advantage in tiie great battles that have been fought 
aince Napoleon summed up tho situation. At Plevna the Tnrlasfi 
engineers were employed to the fullest advantage at first, but this 
was only as long as it Wiis good strategy to hold Plevna. - After 
defensive works had fulfilled their object, they ought to have 
heen abandoned ; iiisteDul of this, the mistake was made of holding 
on to them, aud they thus hccamo a snare. aocl del usimi, and were 
entirely responsible for the lo.^ of an army that might have been 
employed with advantage clscwhoiu in the theatre of war. The . 
earliest instaaco of tho systematic emploYnieiit of field works wW 


^ 1 ^ ^ 1 .lx . ; Homan fortified camp, from which the troops sallied out and 

to make such patrola too strong, because tho stronger a i formed up in battle amy—tlio Ihuoan custom and tiacb’tioji being 


patrol the stronger Is its inclination to figlit. A few 
privates JihI by an intelligent man arc wdl suited for 
this ]iiirpose. \ Bk.) • 

W. Enoixkkks. 

The employment of engineers in the field is as ancient as 
history. The military (operations of tho H(‘4\suins, (>i‘eeks, 
and 0aj‘thugi?nan8 would, hav<j been impossible without 
field engineers ; aud tho engineers of Xerxes, Alexander, 
aiwl Hiuiiiibal must have been remarkably proficient. 
From lime Innnemorial the atbicks ofi strongholds and 
foj-trosses of great strength depended upon the 
tacp es. u engiru'ers to execute works in the field. 
History tcaohes us that,' from the siege of Troy to modem 
times, tli(‘ field army has, with few exceptions, eventually 
overcyine the resistance of tho strongest fortresseri: in 
otlu?r wr)rds, the attacking engineer has almost invariably 
beaten tlie defending engineer. The primary objective of 
all military operations is to secure pKJssessioti of certain 
jH)sition.s which are of decisive importance, aud victory in 
battle is the only means by which this end 04in bo attanied. 
A battle is an encounter between bodies of men armed, 
eiiuipped, and organized for W'ar ; aud the means by which 
a cominataler endeavours to attain his end- -that is, victory 
— !fihoul(i be by a strict observance of the principle of being 
stronger than the enemy at a decisive point. This principle 
is not always observed, but where, it is followed on one, 
side and neglected on the otlicr, the result is generally a 
decided victory for the former. The same principle should 
b0 observed on all ocejasipns, whether the encounter is 
between large forces oi^ia merely a. small afiair between 
detachments. A modern anhy is an exceedingly compli- 
cated organization, and a general requires much know- 
ledge, skill, and exiierienco, and many high inoiul and 
physical qualitioSy if he is to handle the trooi^.witli full 
command and power,.* He %puld never lose sighf of, t^^ 
fact that tho cavalry^ aartillery^ 

to support .and assi^ th^ infaatryrrthfa ayni bei^ig p^ar. 
mount in battla?j 

ik therefore propbitiotK^ t:0 

devote themselv^. to furt&<^g the re<Jul®iiiei&fa of 
infantry. But they are more thftft Mjnhcts fe'the infant^^^ 
being essentially part..ottiib army, and quite ihdjipensabjei 
if decisive results ato'fo t>6 expected. - 

Frain the earliest times engineers have hoen employeiV at steges;, 
and oil field defences tS- protect the besiogcre against reive Wlig 


to take the o(foiisive“-bnt tlic fortified oaihp was close at baud as. 
a pbiee of reftfge in ease of a revurse, and a safe place in which to 
leave the sick, non-coinbatauls, and hag^'Bge. All the infantry 
were employed in making tlic defences ot tho camp, Mahy 
centimes later We find arriiics^agaln making an extensivo use of the. 
spa<le, though instead of enclosed camps tlmy maJc great lines of 
worty adapted for defence hy lireanris. But, uuUko tho Eomans, 
the. troops on both siilcs placeil rnoie roliauctt on the cover fmm 
lire and tho impediment to thsr assailants atforded by tho parapets, 
ditehas, and obstacles, than ui>oii tho skilful insmrjeuvrmg of a 
mobile army operating outside tire protection of the field defences, 
Tlio brilliant geuurai8hij> and strategy of Marlborough brought 
into discredit this mitjuso of fiidd tbrtificatioii. It was another of 
Napoleon’s maxims tlfkt field fortificationa aiv useful, never 
haimful, U'hfft. the if ar>i well touJentml** The qualifVibg clause 
is at tho root of tho wltole queatiuh of the employment or engineers. 
Frederick tho Orcat was also sound in his viows wheu he iuHisted • 
that it was better to have too few than too niany field works, 
beranse it is not tho works that stop the encniy, but the troops 
that defend them. AVc may go back farther, to Lyeiirgiia, who 
ivfnsetl to enclose Sparta with walls becansO **tli.at city is well 
fortified which lias a wall of men instead of brick.’* It Is one of 
the great cn*ors made iu th^ uaa of field W'orka to imagine tiiat 
fortifications c-an be mado a substitute foremen. In only si restricted 
scm»e is tho statoniont true ; if a position is fortified sO* that tl/o 
defenders can iiifiiet hea> icr losses than they sutfer, it requircs, of 
course, fewer men to defend than to attack. I’luj error pointed out 
has led many to overlook tho fact that decisive victory cannot be 
c\p«'ctc<3 from mere d«*fensive re.sjatanoe, though the dbje^ot in view 
may lx* bo.st furihercd, for the time being, 4*y defensive Acftiou, as 
at Torres Vodras in IvSll. Although it is dangcitma to regard 
field rortifications as a 6iibstitui({ lor iDeu,^they ar^ a means by 
wdiich the enemy may be dolayod, and thereby tiinri aav^, pending 
the arrival of reiuforcemonts or tho decisive ac^on'of that pait ol 
the army which is making an offensive movei)f>ent elsewhere. If 
lime and opportunity olVor,’ a K'latd. may gain tliho by mesns 
of the protection alfordcd by fielct wqrks ; and' sWc works eiial.di' 
an mvcstiug army to hold ita:)i^tious with 'far fewer men llraa 
would otherwise bo possible. 

The use of field works is frcquefitTy 'wtong'in principle, mving 
Ao tho general' .not taking a aup&(sieiitly broad Adow of the situa- 
tion, and making th^ ,troo|«4e^i|ervteutr'. fa field . . 
vrorka itistead^Of tlija worka, belhg m^bor$in.ai^<i fa the 7 

roquiretnoufa..bf/tho trpoiw. Tl^o only procedure 

is: to chofaS ttib. best with duo regard t«> 

tho weapons in nsa and. to .the ^ . situation, and ilicn to 

consider in' ^liSib.'vfay .thLO troops may be. aided in tluir licfcncc 
.by .^jkc^,nw^ of ®d’iAwk^. th^'ouly way to ensure that 

,^6e ^Tfetlis4l; 'tSKtion between' amf the grouml is 

in princiidc to s«?lect sites because 
pthoy aife 'Hvft ea^Sekt'.^fa 'Stri^gthen^^ w works, and then to 
'Miap^^se .tiliw these Iprtifled Iwalities, In other 

; %>rdai fortHicatmh should not goW?rn the situation, but the 
^Tnllitaiy. attuatioix.'ahouH indicate where, fortificationa may be of 
^valqe.' So d^mbt In many cases the; best positions for the iro<q)» 
/will also happen to bn those easiest to strengtheu wdth works ; but 
to r^a:^ n position from a purely fortificatioii point of view would 
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Qftcii lead to error, because due consideratioii iihoulU first be girexi 

w vbe uoow ttYAilabk) uud the compclUuJi and quaiiiY ul liioce 

troops, and the tactical cotiditioiiH gi*Tuiaily, Th« use of field 
wovkii in the attack has never been fuliy cleveloped, aud there are 
many diffieaUiea in the wajy, the most important being the absence 
of eutreiiching tools* That intiuitry on a large scale should he 
burdened with these impleuK^its has been advocated, but fortunately 
in vaiiifSiaco the extra wciglitn^uld militate mucli against mobilitv, 
and it would be only on exceptional oc.casious that tin* tools would 
Ite ret^uired. U is far i'Cilcr to havo great luobilil)', and to lely 
upon the natural features of the grouTul. It is doubtful if many 
tools will ever be availubln for the attacking tirwfis on the* eve of a 
great battle, so as to iinible tlicni to make any veiy extensive use 
of field fortifications, except in so far as existing banks, walls, and 
hedges can be iiiijirovcd as cover for those troops thut aic to hoM 
ct'Ttain defensive positions as pivots of manuuvre for the retuaiiidor. 
The engineers, suji|*lemcute«i by the otlicr troops, should make 
every ellbrt to render definsivc positions as strong as possible, 
Winking tlnoughoiit ilio night if need be; but whether the most 
important work will be elearing tho field of tire, preparing cover, 
or making obstacles, will depend upon cireumstauceft. lu any 
case, it must bo carefully borne in mi ml that mviaibility of 
the defences has beeomo of tlic utmost importance since tho. 
introduction of aceurato long-ranging and rapid-firing weapons 
anil smokeless pow'der, since it is impossible to produce gooil 
n-Milts unless the targets and the effects of lire o.an be observed. 
In many cases the engineers eau be most profitably employed in 
opening up commniiicatic.as for the free luovoiueuts of the troops. 
After a position is taken it should not W. retaken through the 
neglect of the engineers to stnmgthc.u its natural defences. From 
this cnpturcd position u lurtlier oliensive movement nuiy bo con- 
templated. 

Enginetns arc cm[»loyed in the field, especially on the lines of 
communication, in connexion with railways, roads, telegraphn, watcr- 
Duties ‘'•‘“J'l'bb ballooiiH, mines, briilgcs, «*mbarkat.ioiis and ilis- 
* cmbjiikations, demolitions, and tlu* fortification of cn- 
trenchod camps and positions. The fre<iueni adoption of new and 
complicated inventions fur war inirf»oses demands an increase of 
skilled labour which <jan only be porforimd by t mined .specialists, 
aud the conditions of motlern warfare have given rise to fresh 
devclopim nU in the methods of attack and di fenec rcfjuiriug tho 
closost reflection if engineers are t6 bo employod m tho field &o as to 
co-op(‘rat«i amu’ding to the ehaup*ig eoiulilions. For field works 
to be useful they must bo in the right pljcc, and, aliovc all things, 
at the right time ; in other wonls, there must be a ( lose tactical 
connexion bet'weaii the works and tho troops. 

Tboro is a moral .side to the ipio-stioii of the use of field Avorks, 
which is, thut troops wbo sock shelter in wor ks lose ali mobility and 
MonI fitness for oficiibivB operations, and may be rcgaided as 
half beaten. Tho results of delt iisive notion arc gene- 
rally merely local and rarely decisive ; and tho tbeoreiical idea of 
vigorous ofiensive* action, after an attjgek has failoil. has inrcly Imd 
any ajiplkation in practice. If tho defenders really eontemjdutc 
a serious oount<‘r-attack, it munt be delii»erately prepared before- 
hand in tlie way INaiKileon did at AUsSterlit/ ; he invite.d attack, 
and then ipot it half way. It may be that the troops arc so , 
wanting in tmining, mirnd^ or organization as to be unfit for j 
ai'tive onerations, or that the general, luiviug no confidence in his 
.sKill to handle troops, finds his task simplified by having a clearly 
defined lino on wliiclf to di»po.se hi.s army for defence. In any 
ease, tho veiy fact of acting on tho defensivo is a« admission of 
w'fMikr.ess. With the greatly increaseii mohiiity of armies, due to 
improvoinentft in communication, tho advantages to be derived 
from au extonsive use of field works in modem battles arc not 
always commensurate with tho disadvantages, Jiut if the ollicer 
in command of tho engineers has a souml knowledge of the art of 
war, and possesses initiative and self-roliaiice, lio will lie able, in 
all kinds of battles, to employ the engineers as a powerful auxiliary 
that is always useful, aud often indispensable, if worked in eo- 
o]>cratiou With tho otW arms aud in snbscrvionco to the genera! 
object in view. (r. c. h.) 

y. Combined Arms. 

Strategy is the art of bringing tho enemy battle^ 
Comliiiied, or, to use the phraseology of the Napoleonic . 
ora, “grand” tactics are the methods eniployed for hig- 
destruction by a force composed of all arms» is, of 
infantry, artillery, and cavalry. Each of these possesses ; 
a ])D\ver peculiar to itself, yet is dependent, for the 
full devel«)pment of its j)Ower, to a greater or lesser 
degree upon the aid and co-operation of the rest In-, 
fantry and artillery, unaccompanied by cavalry, if opposed- 
by a force complete in nil arms, are practically helpless, 


{combined arms 

always liable to surprise, and whether attacking or de- 
fendttg, hampered by ignorance of the cneiny^s move- 
mentis and bewildered by unccrtiiiuty. Cavalry trained 
to fight as*infantry, and carrying a magazine rifle, is the 
ideal arm. But without artillery the most mobile cavaliy 
cannot be exi)ected, in ordinary circumstances, either to 
hold or to storm a position ; and, when fighting dis- 
moiqnted, the ueceSHity of protecting the horses so cramps 
its freedom of movement that it is leas efibetive than 
infantry. 

' It is essential, then, for decisive success that every 
force which takes the field against an organized enemy 
should be coini)Osed of the three arms. Tlieir proportion 
relative proportions in the armies of .the great of the 
Pow'ers stand as follow.s : — ^ three arms, 

T) to 6 guns per lOlDO infantry solduuvs; 

1 cavalry trooper per G infantry soldiers. 

These proportions have undergone a marked change 
during the past hundred years. I'he number of guns 
hcis been very largely increased, while that c>f tlie cavulry 
has been slightly diminished. It is probable, hcjwcVer, that 
the projjortion of tlie latter wiH^soon be restored to tht^ 
old standard, and in small armies will very greatly i x- 
ceed It. Tlie rea.son' for these disturbances is not far to 
seek. Before the introduetii»ri of the breechloadi^r and 
the rifled cannon, tho three arms of the service emjfioycd 
very different methods of combat. Tlic^ infantry <le- 
ptmded principally on the bayonet; the easalry the 
lance or sabre; the artillery on fire. Since tlie ad\ent of 
the small-boro rifle and the ijuick-firing gnn lliere 
practically but one method, common to nil arms, 'Hm 
bayonet and the sabre still have their part lo jilay; bnl 
in almost every jfija.se of the eombiit both infant ly and 
cavalry, as well as the artillery, must rely on tire, iind oji fire 
alone, to compass the ^^nemy^s overthrow. All movements 
and all inamnivres have but one end in view, the <le 
vehipment of lire in greater volume and move oftei lively 
directed than thut of the ojiposing force : and it is 
“.^uinniority of fire,” to use the technical term, that 
decides the conflict. 

Kor the attainment of this .superiority no furthta* rule 
can lie laid down than that tho thieo arms mu&t com- 
bine. In war ev<*ry sitmitiou diflers. combine^ 

ground, numbers are never identical, and it is tion of 
these considerations that form the basis of tlio 
problems with wdiieh a general has to deal. (.)f 
all errors in the conduct of war, none is more [lernieious 
than the attempt to fight baitloa according to a sealed 
pattern. Even the formations in w^hich trwps appro^:h 
tho enemy, or occupy a position, mu.st vary with the 
circumstances. In like matmer, it is impossifih^ to die- 
bite a normal i>roceduro for tho combination of the three 
arms. C'crtain principles demand resj)ect, for to infringe 
them generally spells disaster. But pvou this rule is not 
absolute. Great victories have been won not jnerely in 
spite of great principles being disregarded, but bccausej 
they have boon .. disregarded ; and those are tho greatest 
generals who have known when and where to discard the 
.Ibcc^pted maxims of war. it w^ould be very far from 
the truth -to ^y that they did so because- the principles 
embodied in, those maxims had no weight with them. 
On the contrary^ NapoleOn, for instance, unfolded much 
of his pr^tioe of the art of war in a series of maxims, 
,and the volmiie containing this series was Stonewall 
Jackson's constant companion in the field. We are not, 
however, to conclude that these gipat soldiera invariably 
shaxxsd 4heir conduct in accordwo^ with the precepts 
tliey so diligently studied. They looked on them as warn- 
ings of the dangers that generally follow cei^n courses 
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of action, ratb^r than finger-poat^ ahowing the path to 

he p«f«3!Ut?d. ’VVTitai' they forwea their plans for defiling 

the enemy they undoubtedly weighed these warnings, in- 
stinctively, perhaps, rather than deliberately ; but whether 
they ol:)eyed them or rejected them was a question of 
judgment. They -were in no Avay bound by tliem. Far 
from it. They would have no fetters craiiii)ing their 
^ intelligence and common-sense, for it was on thoir intelli- 
gence and common-sense*., and on no normal procedure 
and hard and fast rules, that they relied Ui solve the 
problems of war. And hereiu is the key to sucecissful 
combinations on the battlefield: the habit of using the 
wits, of subordinating the rules of theory to the needs of 
the moment, and if necessary discarding them m tofo; 
the habit of impi-oVising stratag<jma, of inventing on the 
s[>ot new’ methods of attack %ad defence. Habit is all- 
powerful in war, especially undter t^e excitement generated 
i>y the near presence of the enemy ; and it ia undeniably 
the case that when conllict is imminent the average 
ofiicer will act exactly as he has l)eoii accustomed to 
oil tile laanajiivro-grourids of peace. If he has been 
accustomed to stereotyped proceedings ; to a ]X*rfunctory 
reconnaissance of the eij«)iy and of the ground ; to be- 
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superseded. On troops :tvhose power of resistaute fe 

already strained to tiie ntmost, on inAssos of men and 

horses, on crowds breaking to 'the rear, on a line sud- 
denly assailed in flank, the constant bail of. shells, even 
if less devastating than might be imagined, is terribly 
dcmojalizing. Nor is greater {jyige and grtiater accuracy 
without infiuence on moral. Enfilade fire, the must 
telling of all, is more easily brought to bear, and more 
deadly ; while the knowledge that, if once they are out- 
fianked, they can no longer reckon^ owing to the range 
of the enemy rt projectiles, on a secure lino of retreat, 
tends shake the nerves of the most, stubborn fighters. 

Buch are tlie conditions of modern battle, and it is 
often urged that they are di.stiriotly in favour of de- 
fensive tactics ; in other woi’cls, that the force 
which awaits attack can develop the full force 
of cacli arm with more facility than Unit which 
delivers it. The contention may lie true : but 
it is m>t alw^ays realized that anything which gives 
new strength to the defence at the same time adds some- 
thing to the inlvantages i»f the army w'hich attacks. The 
net outcome of the iinpro\cmonts in rifies, guns, and 
I ]>owder is tliat far fewer men are required to hold a 

. i' ll % *■ .1. .j.i. i 


ginning the light with the wliole of his guns massed in i ti^m than of old. A direct (or frontal) attack against 


a cent lid position; to handling liis infantry in one in- 
variable formation ; to using his cavalry without regard 
for their hoi'ses, ho will probably do the same in action. 
The danger is great. A sliivisli adherence to set form 
and inelastic regulations had much to do w*ith the de- 
struction of the l*rns.iians at Jena and Auerstadt, of the. 
Austrians in and of the French in 1?<70 ; and 

if ill-organized and half-trained levies liave soiuelimes 


good ticK)j)s vvelbposttMi, always a desperate undertaking, 
has now h(‘com(j snioidab. 'I'o a certain extent this favours 
the ilefcnce. A much larger number than formerly can 
be .set free to act in reserve, and to deliver the counter- 
stroke ; a inucli larger numbcT than formerly <uin be 
einploycjd by the defenders in attai^k. This is to the 
gi m.h 1. Bnt the as.sailant profits in an alnio.st equal ratio. 
His strenglli Itas always lain in his j>ower of mauanming,. 


liimnplied fwei: highly -educated and w’olb disciplined , hiding his movements, and of inas.sing siwhlenly against 
.voMits's, it i.s because the latter have crime to look oii war ; some weak point. To><lay his iiower of maTneuvring is 
as a mechaiiicji) rather than an intellectual art, and have | grealitr than before,, The incivajied strength of the 
Iju-ked all pf»W'er of originality and resouive in dealing j defiaicc rendois it comparatively easy for him to form 
with tactical ditliculties. , with a pf his force an impenetrable barrier bi^hind 

A.S we have alniady implied, the tirst principle of ' which the remainder can m(*ve unohwn'ved. Ho needs 
grand tactics is cr>-operation, /.c., tlie full devolopnu'iit of ‘ far fewer men ami guns to cover his communications; 
JUodera force inherent in each arm at the right and a general counter-attack, d^divered, like tlioso of 

conuitioas i»lace find the right time; and before discu.ssing • Wellington, of the French in 1870, of Osman at I'levna, 
of the the iiKjthcxis of producing this development it * dim;t to the fnait, is very Utile to Ixj dreaded. More- 
batiiefieid. describe the comlitions which ' o^e^, tlie object of the assailant’s inana*uvres will be to 


affei't'it. ’Phe (Jat trajectory of the magazine rifie, smoki 
less powder, and the cpiick -firing licld gun, have wnmglit ; 
a grciiter change in tactics than did the sub.stitution of ; 
the breechloader for the iim.sket and of the rifieil cannon ■ 
for tile .smfK»thVK)ro. With the older rifle, deadly as it , 
wfis, tlie ground in front of a position was not thoroughly : 
covered by Inillets for more than 500 yards at iiio.st. ' 
Beyond thfit rfinge, owing to the elevation of the tra- | 
jectory, a great many bullets flew high over the heads ’! 
of men even in an upright position. iNowadfiys,^ the j 
ground for 900 yanis iii front of a strong lino of in- j 
fantry, provided that the rifles are held a few inches 
above the level, is so closely swept by the sheet <»f lead 
as to be pi'ixctically impassable by mein standing upright 
or oven crouching. The long deadly zone of this “hori- 
zontal fixe, which every improvement in the firearm tends 
to increase, is the most {K>te&t factor ini' modem battle. 
Of little less importance is smokeless powder. The ab- 
solute invisibility of a skilful enemy renders reconnais- 
sance tonfold more diificujt that! heretofore. Smoke 
betrayed not only .the position but the strength of the 
troops who held it; the new powder tells nothing. 
Moreover, the rattlsfe of rapid fire is most deceptiAe, for a 
few riflemen, or a few g^s, firing at their utmost speed; j 
give the idea of far larger numbers than are actually 
])resent. Agsin, at ihi mm of the conflict the quick- 
firing field-piece is far more effective tlian the gun it 


j)lacc [.Hirtimis of liis force on the flank or flanks of l}..e 
posili(»n he is attacking. If lie can aceoiuj>lish this, the 
cfl’cct, moral ami physical, <»f the enfilade fire he brings 
to bear upon the enemy’s front will Ijo far grealer tlian that 
wliich attended a similar operation when fire was of less 
iwcount. In short, the pr<.s*,es.s of enveh'piuent is easier 
than it used to be ; and envclojiineut, whicli means that 
tlie enemy is under fini from several directions, is much 
more efrectivo than in the past. 

It d(fes not a^ipcar, thou, that, the new” conditions are 
altogether in favour of the defender. To win it dt»cisivo 
victory and annihilate the enemy he must, at 
Kom© time or another, leave his jxwition and 
attack. Tbit the time, if hot the place, must 
depend on his adversary’s movements, and Avill 
only bo disck:^d during the progreaa the battle. 
Whaf tinifi bo given the defender for the long 
preliminaries wWch. attack against even a shaken force 
demand^ for the. preparation by artillery, for the nun«ing 
of the inlfantry; for their .deployn^nt in line of battle, 
for the 'issue of adequate orders I Tacticians liave long 
been- puzzled over the, rarity and ineffectiveness Of the 
counter-stroke in modern campaigns. The reason lies 
in the increased pow”er of the locd defensive, even with 
the needle-gun and the slow-firing^ Ciinnon. With ,tlie 
imwer weapons this power is trebled.* The counter-stroke^ 
therefore, is more difficult than ever ; and this difficulty, 
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fins, given a inarked advantfigc to the usfiailant. Ueaist- 
ance is more protracted than heretofore, but defence, as 
a method of giving battle, is no stronger. 

The question will probably suggest itself, Wliy should 
* onvelopmont be tlie mq|ippoly of the adNameing army? 
The reply is easy. Save in exceptional circum stances, the 
force that surrenders the. initiative and staiuls still in 
position wnll be too weak for far-reaching inana*uvres. 
Envelopment rocpiires a numerical sujjeriority or a vastly 
higher ffunxil ; and an army possessing tliese advantages 
must Ticc<ls seek out its adversary and atra(*k him, for the 
very siini>lo nMison that not otherwise can he be brought 
to battle. Yet it is not to bo understtwl that the numeri- 
cally inferior army is debarred from attacking; but' it 
may be taken for grantcsl that it will not do so until it 
sees tlie opjiortunity — the fruit, as a rule, of more skilful 
strategy — -of falling on ati isolated portion of the enemy’s 
forces. 

It would seem, however, that under the new conditions 
an army can split uji into detachments wdih greater 
impunity than heretofore. Bomo bf the most 
The remarkable victories in liistory — Vittoria, ikut- 
^ Waterloo, the First an<l Becond Manassas, 
Chancellorsville, Kbniggratz — have Ixjen won 
by tw'o distinct forces, operating from ditlbrcnt bases, or 
appnxiching the field of battle from different directions, 
and crushing the enemy Ix^tweeii tliem. This “ t?wet‘p 
■of the dragon’s wings’* is by no means an easy operation 
to put into successful practice. Von Moltke, iiuleoil, has 
laid it dowm that the junction of two previously separated 
fon.‘os on the field of battle is tin? higlicst trininpli of 
genoralsliip ; and Napoleon, although on more than one 
occasion ho availed himself of the e.v}>edient, W'as never 
weary of pointing out the risk. It cannot, therefore, be 
questioued that separation Juis hitlierlo* involved great 
dangers. Unless the separated forces acted in jierfecL 
unison, unless their leaders disjjlaycd the utmost activity 
und resolution, it was always Iwi apprehended that the 
one might be attacked and defeaUMl before the otlicr 
could intervene. At Waterloo, for iiisbince, some of the 
I’russian generals, when they ix'achod the neigh Ijourhoud 
■of the field, and saw% as they believed, the British re- 
treating, were for turning back immediately. Again, the 
timidity of Ney in finding himself sejiarated from the 
main army made ilautzcn a barren victory ; and if there 

one thing more conclusively proved by military history 
than another, it is that witliout determined, eiu'rgetic, and 
akilful loaders, without superiority of morale or great 
.superiority of numbers, inovomcnts entailing separation 
were, under past conditions, very likely to end in disaster. 
To a certain extent, this still holds good, for human 
nature, in war, recoils from nothing so nutch as from 
isolation. Neverthofcss, the use of the field telegraph 
has done much to modify the risks tluit were formerly 
attendant on such tuanmuvres, and the increa.scd strength 
of the local defensive ha.s brought thorn within the scope 
of everyday tactics. Tt may bo assumed, therefore, that 
the^ directoijs of future campaigns will have always in 
view the advani^agos to 1)0 derived from Inuling a* fresh 
force, whose approach, if possible, has been conccAled 
until it opens fire, against the enemy’s flank and rear ; 
and the stiddeu onselj bf Blucher at Waterloo, of L6e at 
the Second Manassas, *of StorfeWall Jackson at Uhaucellbrs*^ 
ville, of the Crowui Prince of Prussia, at Keinig^O^ will 
Jic the ideal of the decisive act of battle^ i 

It is to bo observed, however, that successful ftofleeiitrio , 
movements have be,en carried out more fi*cquently by a 
force acting on the%ffenhive than the defensive. lu'tl^o 
first place, as has been said above, an army which adopts 


tlie qfteusive lias usually tlie superior uim)x:rs or tlio 

superior morale and it consequently iwetlrs less risk from 
sepaStion. In tl^e second place, it is usually superior ui 
cavalry, and is thus able to prevent' all knowledge of the 
separation from reaching the enomy, as well as to conceal 
the march of the outflanking column. We may conclude, 
therefore, tliat it is only when the defender has the in(»re 
powerful cavaliy, and is at least equal h) his adversary, 
iu numbers and in nwraly that he will dare to deliver a * 
concentric, c< >u n tor-stroke. 

The army, then, which assumes the strategical otlcn- 
si\'e has, as a general rule, tlie Ixjst chance of employing 
this most effective inanamvre ; but much 
dciKuids on the quality and handling of tlie import- 
cavaliy. If the cavalry is so armed and 
trained that it is c*apable«of holding off the 
enemy’s scouts and ^trols, a tactical surj>rise may be 
effected, and. surprise is far more than lialf the battle. 
And surprise la not only of the very greatest imjiortaiicc 
iu offensive opi^rations from different bases, Inii in tnery 
species of attack. An ordinary ern eloping movement fur 
which a portion of th(5 main army is detached afb'r it 
readies the vicinity of the l^attlefidd. Is miicli more 
likely to clFective if the troops making it are proti-cted 
from obsei-\'atioii uji-to they last moment. Cavalry, then, 
sharing the enormous defensive power conforre*! by a low 
trajectory and rapidity of fire, play a role in grand tactics of 
which the importance can hardly be over-e.stimat cd. TJiey 
make it possible for a gcmTal to adopt the most brilliant 
of all inaiucuvres, the concentrk? atbick, and to make that 
attack, as indeed all other attacks,* more cn’ le^s of a 
suiprise. 

But to ]>rotect the troops in rear from olworvatiun 
not the only duty of ca\'alry. Iloconnaissancc «»t‘ the 
enemy’s position is the foremost of its fuuctiuns, ami the 
occu]>ation of points of tactical vitntage, sudi as hills, 
woods, \illage.s, tVc., behind which tlie main army can 
dcpKiy in security, or the outflanking columns mavdi nii' 
observed, is' not far behind. The pursuit, too, lalls jij^on 
tlie inounti'd arm, the ».k'striidion of the cjiemy's iraiii.'^, 
the capture of hi.'’ guns, the spreading of demnraliz.ili«)u 
far and wide. But most important, perliaj».s, of all its 
functions are the mameuvi-es which so tlireatou the 
enemy's line of retreat that he is compelled to evacuate 
his position, and those which cut off Ids last aveiiiui of 
esca]»e. A cavalry skilfully handled, as at Apjiomattox 
or I’aardelxn-g, may britig about the crowning triumph of 
grand tacticjs, viz., the hemming iu of a force so closely 
that it has either to attack at a disadvantage or to 
surrender. 

'fhe cavalry attached to au army on the defensive acts 
on much tlic same lines, furnishing a large proportion of 
tlie outpost or advanced .troo]>a, and making use of its 
mobility to prolong the line of battle wdieji a flank is 
threatened, and of its |>ow'er of. defence to hold back any 
f<»rcc which may attempt to work ituind in rear. Tu a 
word, llie cavalry of the defence endeavours to obstruct 
tliat:* process pf 'oUvelopifiertt ' which, the cavalry of the 
attack endeavours to complete. 

It has long 'iir^Iorstpod that to attain the superior- 
ity of fire- wer a *lrigiknt\,oneiny in a strong jKysition, a 
;hea*vy artftlcry^^lxiiiabM^ is as. absolutely ^ ^ ^ 

essphtM a preliniinajily as a thorough nscounais- 
sauce. ' It Imiioti however, been always realized artiiUty 
that uulpss the infantry Cri-operate, the artillery 
is not likely to produce the slightest result. If 
,tho infanj^y is ke{>t Indiind "the. guns, or at such a distance 
fnim thp position that it camiot.pass quickly to the assault, 
the enemy during., the canupn^O' will keep his tropiis 
under covei', ixjrhaj[)a leaving his trenches unoccupied, and 
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thus present AO. i«krget to^ tljevgan?; ' It is An iiajwrtiTit 
principle, thoreforQ, of combiii^ tacticH tlmt the mftntry 
should oo-c?perate j^th the artillery in .the i)reliiniiiary 
l)onibardraent, Spt by this, meaus only will the oiiemy Im 3 
compelled to mn his defences, to show himself ak)ve 
his parapets, aud thus oxix>se himself to the donioralizing 
etfcct of, shrapnel. * . 

Again, however thorough the artillery preparat ion may 
have ])een, it is not likely to haye caused such losses that 
the defender’s lire will, be altogether innocuous when the 
attacking infantry advances. In fact, the assailant will 
probably suffer very heavily, for infantry advancing to 
the attack — that is, before it has established a strong 
liriiig line at decisive range (within 800 yards) from 
the enemy’s position— can do^notliing towards atteiining 
the sui)eriority,pf fire. Over,800 yards, if the enemy is 
wvll covered, its fire will be practically harmless, for the 
very goo<l reason that the nieu will see no target at which 
to aim. But if the artilIery.ct)-operate by pouring a heavy 
and concentrated fire on the defender’s lines, and, if 
necessary, by jmshing forward batteries or guns , to tile 
mo.st effective yange, it will so disturb the aim of hia 
riflemeu aa to secure the aftaoking troops from very heavy 
loss. \Vo deduce, therefore, another princijdo : superiority 
of tire can only Ijo gained by the close co-oy)eratiou of the 
artillery and infantry at every stage of the attack. 

N(*r i.s it the guns alone that should cover th<; infantry 
advance. Wliore the ground permits, a portion of* the 
infantry .should be ilotaile<l for this purpose before the 
remainder move forward. At 2000 yards telescopes and 
strong glasses can Ikj used to locate the exa<;t po.sition 
of tlio enemy’s trenches ; the rajige, by mcan.sof mochani- 
<nil appliances, can bo accurately measured ; and the of 
the companies can be controlled with the .same case as 
that of tiio machiiie-guus. Such- five is little less effective 
tlian tljat. of field or horse artillery. Tt may ho Ic.ss de- 
moralizing ; hnt^ if the exact range can bo ascertained, it, 
will be more accurate, for infantry has not to contend 
with the technical difficulties, fuzo.s, the ornu'-s of the day, 
Am!., of tJie sister arm, Ji]s])ccially will it ho effective 
wlien it enfilade.s, or strikes at aii oblique angle, the front 
<)f llio <loicnio. We are jnstilled, therefore, in laying 
down th <3 secondary principle that Ion g-rango- rifle tire i.H 
an important auvlliary to the artillery in cOvt'ring the 
advance of attacking infantry. 

Tt cannot escape notice that the ajpplication of those 
principles is intimately eonncclod with the use of ground. 

If there arc favourable imsitions for the artillery, 
Tbe use iQ^aiitios adapted to the development of loug- 
•o groutt . the euomy’.s line i.H so oxpo.s(id 

and well-marked that the guns ciin tire pycr the heads of 
ibe attacking infantry, until the very inf^ment of assault ; 
or if it is open to enfilade, the co-operation of infantry 
and artillery should bo comparatively easy. But it i.s no 
.simple matter, without c<5^stant practice, to tecognize at 
a glance the capabilities of^ the ^ound, and the manner 
in which the various physical features, hill.s, knolls, 
ridge.s, woods, should be employed in to attain the 
.superiority of fire. . . / - 

If we look back on history, wo cannot but he struck by 
the exceedingly important • part ' tliat, thO aJ)pfcciatioB pr 
neglect of the capa^tiies. have pl%ed i)i 

every campaign, . .Tlje^most brilliant victories^ have 
won by manoenWea which, if hot sugge^tcd .by l^e physi- 
cal features of thp battjalield, were at least deprived by 
the nature of , the ’ground of/ half theS; jrisk. Bb.sbacby* 
Leuthen,.,Austeriit?j, Vriedland^ \J)readen, VittoriS^^ Orthez," 
' Oliancendrsville,'^^^ at'plisjyna, are examples. 

Nor <M|jpiwe Object of the gre^t 

inaatefs of careMfet' i^tthoitrihg 


was to discover the key jx>int or i>oiuts position, ; 

and to judge for themselves hc»w each separate locality* ^ 
wood, village, farm, or hill, might be turhed to account 
and fitted into the plan of battle. Ill short, we see in; , 
many most successful bktllc.s an almost nu>th<'<lical pro- - 
gre.s.don from point to jioint? *eaoh sucr‘c.ssive capture 
w'eakening the enemy’s ]>osition, and paving the way for. , 
a further and more decisive a<lvance ; and the melhod*' 
pursued seems to have Ix-en in every case the iWAino. By 
threatening the village on the Wt, and seizing tlto 
wood in rear of it, I shall attract the encmy’.s attention, 
and perhaps liis reserves. As .S(jon as 1 liavc .succeeded 
in doing tins, I shall attack the hill on his right, and 
having captured this, bring every available gun hi ])Gar 
upon the central ridge, and attack, under co\er of their 
fire, in full strength.” This, or something i-cry like it, 
appears to liaA-o l»een th© owlinary mental prooes.s of such 
leaders as Frederick, Wellington, Napolecin, and Jice, aud 
in many respects it is .still eminently a<ki>ted to the field 
of battle. The difficulty of rdfeonnaiasance, the incren.sed 
power of tlie defence against diw.'ct attack, the, difficulty, 
owing to the wide front occujdod by a defending force, of 
developing flank atta(!ks, the general use of en trench- . : 
nients, will make the fight for each locality long and ex- 
liamsting; and it will consequently be nece.ssary for a 
general to proit'ed with the utmost caution, Uiid to make 
certain of securing-oue point of vantage lx‘fore lie attacks 
the next. The attack, moreover, of each point will cf»n- 
snme far mow troops in jiroportion to the strength of th.o 
army than horetofore. The whole army, indeed, may be 
employed in niast(*.ring one single ]»oint, part taping the 
enemy cm]»loyed clscwhoro, the remainder comidning for 
the decisive attack. • The battle, more often than not, will 
thus rc.solvc itsedf into a distinct series of engageuieijt.s, 
each raging round a difloreiit locality and each protracted 
over many hoJirs. 

A systematic attack, wresting point after point, in the 
<»rder of tlieirirnjM^rtiince, from the enemy’s [>fjssossion, is 
not, however, the only expedient by which tlie defeufcve 
may be overeome. Suiprijse may be eallcd into iday. 
IMaUaaivring, which ha.s been described as the antidote 
to entrenchments,” is likely tu be, a conspicuous feature 
in all .skilful tactical operation.^, Feink wll .seldt‘rn l»e. 
neglected ; and night marches, prepamtory to i»ii attaelc 
at dawn from an nnexjux-ted direction, will be eonstjutly 
le.sovted to. ' With the ex(‘cptifm of the flivt, each one of 
tliosc is iiiadtf cu-su r by the inen-ased jx)wer of tlio h'cal 
dtjfen.'iive, and by the enhanecd ditHculty of nH’onnais>anco. 

A acroen, behind wTiieli troops moving to a flank or making 
a night inareli will \)C s(kmr»3 from observation or inter- 
ference, can be established in any ordinary country Avitl'out 
much difficulty and maintaineil <by c<*mparativcly Miiall 
numbers; wliile no better ineaB? oB flocciving the cTiCiuy, 
or of making feints elToctivo, could have been inv« nted 
than the magazine rifle, the quick-firing guii, ami .<in(»ke- 
less powder. , 

But while the latest prtjduction.s of mechanical inumtion 
.icfve done much to liclp’^tljo general offVll‘'^i^<^ they 
have .•by no ’nean.«« made combinatitm . easier, and the 
fiu^oss of the attack, as a rule, has always depcm!*‘d on 
the combination between the units, be they ImttaTions, 
luigadcs, 01 *. divfeiona,. of whicKkn army is composed. To 
m^te such couibitiation .ha^ therefore* been tlie constant 
Him ^^of'aU tatticiane}.' The ideal <»f many has been 

simultaneous attaejk xigainst tSe fiont and flank, or 
Tronf'jand flanks, made on a uniform system, 

'with all the troop.s dispo.%‘d in a. unifoiiu 
maBUier. They appaix?fitly aJ^unK‘d;that. evory- 
thiri'g must give way before the j uj^h of superior numbers ; 
.that localities .Would be. submerg«*d beneath the flo<jd ; 
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tliai ao^’idenlB of groiuid, oven if utilized hy tlie (Mieniy, 
would iiovor pvr)duce,a serious check; iu fact, tliai tho 
eflect of physical features ini^dit he ignored, and each 
separate attack fRHii left, right, and c<.‘ntrc might bo 
expected to rcadi close quarters at m)prc)xiiiuitely the 
same time. On tlie othSr^luind, there artj those who have 
take.!! into account botl» the ground and the flat trajectory, 
and wlio havi* taught that the. nr>rm;il, siniultaneoiis 
syst**ni, described above, is far less practical than a system 
which givi'S to eacli unit its specific task, which allots 
that task in ac<\»rdan(‘.o with tlic ground, and which 
arranges for combination by instructions which differ for 
every unit. In thi.s .‘System there is no uniformity, 
and it is thendbre Jess simple than the other ; but 
it is founded on sound princii)les. it does not, indeed, 
eiisuni combination. Ihit inasmuch as it takes each 
physical ditUcnlty into consideration, and recognizes that 
l»a(llo is a succession of efforts, not one continuous 
rush, it is Jik<'ly to come much nearer tlian the other. 
It is ikU a popular systenr. It is more conqdicxated than 
tliii alijjost meehanical inaiKeuMvs of tlie first; it is le.ss 
easy to practise in jK;ace ; owing to the lack of uniformity, 
it is much loss picturesque ; and it makes large* <leniands 
on tlic inlelligcnee of all ranks. An oiruvr commanding 
si'voral units, if he wishes to make such use of the ground 
that l^ach uflit may support the others, and if he deter- 
mines to allot each its s]*ecific task, must not only 
make a oan'ful reconnaissance and think out a definite 
plan of action, biit he must ishiie such clear and coni> 
]>rehensive onhTs that evt'ry subordiiiap^ commandiu* will 
thor<»ughly understand tho gimeral design, the part he has 
lum.self to [day, and the manner in vvhicli Ik* is to c<> 
o[)erate with others. Jly this means only <*an he ensuhi 
intelligent combination ami resoluUi action ; bnt it is 
hardly necessary to say that to fraiSe adequate orders to 
this end requires a sustained intellectual efibrt, [denty <»f 
prtiviouM [iraetice, a cool braiu, a mind which knows 
e.vactly what it wants to (hi and how' it is to be done. 
MorcoNcr, unless tlic coininamlcrs of unils and tho.se, 
uiiihT tlicin are well trained, evtui the chjarcst and ino.^t 
couquehensive orders will [irobably fail to produce the 
desired results. 

Tlierc is one more point connected witli tJic attack 
which demands notice, ft should always be the aim of a 
gi.'ucral, oven when in comiriand of a innch .siqieriur force, 
to destroy Ids emuny w'itli as little loss as jiossilde to 
himself. Napoleon prided himself on winning his gn\'it 
triumj'h at Him witli “the leg.s of his soldiers,’^ ami 
Moltkt‘'s stupendous victory at Sedan, wliciv lOt.OOO 
Frenchmen laid down their arms, with an additional loss 
in killed and w'ouiided of 18,000, cost the G(*rmans no 
more than 2800 lives. ^ At first sight, tlieii, it would 
ap[)ear that an attack on a stmng ])o.sition, especially if 
(‘ntrenehed and [irepared. slmiild be consi.stently avoided, 
and the emuny iijameuvrod out of it. And no doubt this 
is an excellent rule. Nevertheless, strategical rea.sons 
often forbid delay; aucl' therefore, when time i»res.ses, it 
may haiifien that tin* attack has to be delivered thou ami 
then',, and the consequent .sacrifice of life deliberately 
acce[>ted. But it is worth noting that the rie<;essity of 
taking time by the fondock is a.|*t to produce undue ha.ste, 
di.srcgard of ordinary precautions, and the neglect of 
essential jirclimiivarios, such as reconnaissance, the con- 
ee[»tion of a comprehensivo plan of battle, and tho issue 
of clear orders. Furthermore, a reluctance to incur losses 
oftf'ii leads to a small jiortion only of the force being 
em[)h\ve(l in the atbick, and the remainder being either 
ke[>t in reserve, or so timidljf handled as to lend no assist- 
anee what(‘V(.‘r to the as.sfiulting Irooiis. Such lialf-hearted 
tactii's brieg with them tl\cir own puniah^nt. Even if 


the battle be w'on, the losses of tho troops actually under 
fii-e are generally heavier than would have fallen on tho 
whole army had it been resolutely s^ngagt'd ; while it w 
exceedingly unlikely that tho victory will be decisivt*.. 

To take a strong pcsilion without sufi'ering enormous 
losses demands tho very closest oo-tqieration of every 
elcihfnt of force which the commander has at liis disjuisal. 
What should l»e tlie object of such c<>oi*eration is a- 
question of much interest. Umler the old cvmditions the 
I general idea of offensive tactics was by feints aid 
1 secondary attacks to draw off the debrnder's attentior, 
i and, if pos.siblo, his reserves, from the weakest jioint i>f 
I tho positiem, and ilieu to attack that point with an o\(*r- 
I w'helmiug mass of men and guns. It would be too much 
j t«3 say that this principle is no longer apjilicablc, for it 
I will always be necessary •that tJie full weight of the 
! artillery, when once tluj battle has become gmieral, should 
: iKi direcU'd against some particular jKU-liou of the defenders 
'.line; but envoi opincnt, tirtd tho c’iijituro of good “iiie- 
I positions,*' esjierially of localities which favour enliladr er 
j oblique fin*, arc a far surer and much les.s costly means, 

: against good troo[>s, of attaining that siqieriorlly of fiu* 

: which ch^cides the victory. 

' Tlie grand taetics of the defence, of which tlie soul 
; tho countt'r-stroke, arc in many respects similar to th< si; 
i of the atta(!k. Tlie a.s.sai]ant at the outset 
I occiipU!S certain localities, ami so long as be 
j holds out lu* (‘(ACrs his communications, and the 
i great (T part, (.if the forei* is available for aeliv(-, operatum.*<. 

• 'fin; (lefemler nets in nmcli tho same fashuai. He(u;eiq»ies 
; a [M^sition whi(‘h proteet.s liis communications, and if 
j [inssible thriMloiis the communications of his atKcrsaiv, 

I and, using this pnsitirai as a pivot of manu'Uvi<‘, Ik* kc’cj s 

a large force in hand for tlie connter-slroke. It, m the 
: ein[>h*yjn..ut of tho fonv in liand tlnit the great difierenee. 
arises betw(*eii an active ami a passive atiitiide. 'rhe 
defender can seldom decide, when. In* takes up hi.s 

* fK).sitioii, at what moment and at what place he will let 
; this fonte slij) ; his adver.siiry, on tJie other liaml, can 

d»!t ermine the (jxact role* of (‘very unit bcJorc a sli(»t i.s 
. fired. It is most important, thea'foic, that the foicci 
I detailed for tho conn ter- strc»k(; slu.uld be ke[»t absolutely 
distinct from the gan ison of the jiivot of maiKvuvre, that 
it should be in every respect mobile, and bo used for no 
otlier purjiese than (lellveriiig a vigorous attack at the 
]'lac(», and at the time a gc^ d opportunity offers. Wlu'lher 
it should be tied down to one particular .spot i.s a debut c- 
. able question. Some part of the battlefield may be iiKre 
f;ivoiirabl(*. to eon uter-at tack than another, and it is of 
: e oiirsi* desirabh', when the* lilow is striick, to aim at tlnj 
i enemy's line of coinmunu^fioii and his strategic flank. 

: But tho e)[)ening for the counter-sin ike is more often offered 
I by tin* euiemy's mistakes than b}*^ the gi’ound, and it i.s 
i im})os.siblo to [ircdict whore mistakes arc likely to be 
made. We' might .say, . then, that, the force set aside for 
tlie counter-stiTike, unless it (jome from a disianci.*, like 
rdiicher's army at Waterloo, should be posted where it 
cun rajndly intervene on any part of the battlefield. Yet 
ill. conflicts fought over a very wide fn^nt this would 
manifestly be impossible ; and. as a matter of fact, the * 
whole question is fp dciKmdeut on local circuinKtanc(*s 
that no rule can be laid (iown. It clear, however, that 
the value of mounted troops in this respect is very great 
It lias been suggested that the attack wu*ll draw more 
advantage from feigned attacks than heretofore ; but it is. 
not the; at tack alono that will derive benefit 
from the ijower of deception that lies in quick- fronts 
firing weapons. ' By detaching sn^l mobile ••Mss 
forces to tactical points bcjyomF the flanks, and 
by pushing them forwiifd in advance of the ma'ii line of 
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defence, tho difficulties of reconuaissauce on the fjart of 
^ the assailant will be largely increased; and it will be 
ahvtiys on tho catda that uncerhiinty and iht! loss of 
time may betray hinrinto undue extension, dissipaticin of 
strength, ami purely frontal attacks on the strongest 
jKunts of tho iKwitkm. In onlitiary uoiintiy, whore troops 
c.in maineuvro with facility, a few quickdiring guns, <‘on- 
staiitly changing thcjir jiDsition, will add enormously to 

. the oftect of these “false fronts” and “false flanks,” and 
it may here Im* stated that the nvilnlity of field and liorse 
artillery confers a great advantage on the defender. In 
ordinary circa insUnces, that is, when he is ontininibere<l 
in guns, it is questionable whether lie is likely to gain 
anything by aceepting a duel W'ith the opjx)sing batteries. 
His heavy artillery should be suflicient to ]>rotect tlui 
front and flanks of tlu* central fortress — his pivot of 
manreuvre — leaving the remainder available to proxfcnt 
tlie assiiilant from securing strong lacti<‘nl jxmits and 
to pr(‘paro the counter - stroke. h"Kpe<*ially will it lx* 
impoitint for the arlilliTy to keej> d(>wii enfilade and 
obli(pi(^ fire, and cover should always be providetl wln'iici^ | 
guns can sweep with shrapnel the hills <»r ridges 
whicli lie beyond the Hawks, but within range. The 
aitillery of tin; defence, in fact, should lit* handled on 
ihc same principles as the light artillr'ry whii^h forms 
I art of the armamc.nt of a fortrc'ss, ami it should «>nly 
be concentrated when it is clear that tho enemy is aUmt 
to deliver a njsnlute attack against some one ]»r»int of 
tlio j»osition, or just I^r(*^ious to the coun1er‘Sti(»ke. Tn 
Iwuh cases as maiiy guns ns [xasiblo sluaild cu-o]>erate. 
'riie as.si.ihut will mnlcavour to cover the advance of his 
infaiihy bv ov<‘rwhelmii]g tlie (‘litnMichnlertts with the 
fin* of a muhs ef guns, and this tlie defender’s artilh'rv 
mii.Nt d" it.s ln.'sl, to reiid(‘r inneenrate and liarmless, leav 
ing the enemy’s infantry ahnie until it is clear that tlie 
advanct' is progressing, and I hat the attack is gaining 
tlie u]»per liand. Tor tin* coujitm’ stroke, eone,entratiou is 
ovvMi more important. y\s a rule, llic’timc ha* preparation 
w’ill bo sli'>rt., and y<^( preparation is as essential as in the 
atteck ; thi\moro guns, tliond'cne, tliat can bo brought into 
actioii, the h'ss likeJiiuKid of failure. It is true that tin*, 
c •uiiter-sti oKiv as a rule, 'will >)idy ha\e to deal w^itli 
tr*or)j)s shaken by long lighting or by repulse ; but behind 
them will be the batteries, undemoializod, probably su]»erior 

• in numbers, and maintaining an iron gr'p on the grcmml 

already woib Tin* emubination, then, of infantry, cavalry, 
and art illcry should be as carcfnlly ])lannod in tlio counter^ 
stroke as in the attack. 8ii[)eriv>rity of fire must be 
atteined by a skilful us<^ of tlic groimd, by enveloping 
and^nfilading the point of attack. (o. F. u. ii.) 

TafiStllCly a town of Spain, in the province of ' 
Navarra, south of Pamphnia, on the. rivi'r Cidacos, with I 
a station on the niihvay from Saragossa to Alsasmi. | 
J^ipnlaiion (1887), G4i)0 (1897), 5708. The surround- ; 

ing eountry is hilly and well cnltivate<l, producing 
jniich wlieat, good wine, olives, fruit, and vegetables. 
There are in the towm saw-inills, imuiufactures of 
alcohol and l)randi(is. Tho ohl walls wdth a fe\y towers 

• and a ciUideb on a hill outside are still standing. Tn 
tlie parish cliurch of Santa Maria and San Pedro there 
are soino fine bas-reliefs and a Oreco-Homan altar front. . 
Tlicre is a nioilem town hall on a large stpiare. Thera- 
is an old palacHs of Carlos el Noble now in ruins, and 
some convents are worthy of x\otice. Tafalla is an 
ancient city, first mentioned in the hislorn^al documents 
of Navarre in 1040. It played a conspicuous furt in 
mediaeval wars between Navarre, Aragon,, and Franco 
even. It was often besieged and taken by the kings of 
Navarre and their reliel vassals. In 1512 it jassed into 


tho hands of t^e kings of CastilJe with the rest of, 
Spanish Navarre. 

TSiffl&lt “Tho Country of the FilAli,” as its 
inliabiliints are called because fiescended from the Arabian 
tribe of Hih'iJ, settled heie in the 11th century), formerly 
known as Sajilinasa, the most* Tmi>ortaut oasis of the 
MoHK'can Saliara, ten days* journey south of Fez, a(.Toss 
the Atlas. It is celebrated for its large and luscious dates, 
ti> the successful cultivation of which, soon after the anival 
of an ancestor of the redgning dynasty of Morocco (hence 
callotl the Filali iShareefs, i.c., dcjsceiulants of Mohammed), 
arc, A.l). 1 250, tliis dynasty owes its rise to power. Instead 
of living in towns, its Ixdlieose inhabitants occupy fortified 
buildings and are coiiblantly at war. 

Tahiti. -The French establishments in Oceania con- 
stitute a colonial government embracing the Society 
Arc}ii[)elago, with 'I'ahili, the. most iinjiorlant of the 
Windward Isvlamls, the Jjcowaid Islands, the Marquesas, 
tlie Tnaimdu Islands, the (lambicr group, the Tubuai 
j. Islands, Ravavae, and Ea[»a. 1'hcse gi'onps are widely 
I scattered, tlie Marquesas boing 720 inilc.s nortli-east of 
j 'rahiti ; tho neari'St of the Let».^vard Islands, GO u idles 
iiorth-\scst, and tin; (lambior Islands 850 mile.s stnith- 
east. *riie 'rnarnotu Islands arc spread over an area 
of 700 mih's from north- wcsi to south-east. /Flje isKiml 
(»f T«ihiti was transtVriijd b) tho tbivernment of Frame 
‘by Pomare on 29tli June 1880; the Marquesas 'were 
j annexed in 1812; tlie (lambkr Tslamls in 1891 ; Papa 
' in I8t»7 ; tlie Leeward Island.s in March 188(S, in acconl- 
i nnc(; with an arrangement made two years earlier by 
I the cabinets of (ireat Pritain and France ; the T'ubuai 
; Islamls in 1889. Tlu* estalJishments have altogether 
I an area of 1520 sipiarii miUs, with a population of about 
I 29,000. They are adniinisteied by a governor who resides 
at l’ap(;etc in Tahili, ainl is assisted by a direchu* (.>f the 
interior, a judicial head, and a prixy council. In 1885 
an elective general council was creatoil, consisting of 18 
incjnhcrs, 10 for Tahiti, 2 for the Marquesas, 1 f(g*'rnunmtij, 
1 for tlie flam bier Islands, 1 f(*r Tubuai and l.a])a. The 
tribunals (snp(‘rior, lirst inslaiice, and justicf^ of j e.iec} 
are now all Frcneh. ihc nalivi' Courts having been siiji- 
pressed under a eon vent ion of 1887. 8c.lioo]s are in 
general in the hands of religions orders, in [articidar 
tliat r»f St Jose[>li of (’limy for gwis* .scln«Js. ’Die local 
Imdgot balanced in 190t) at 1,257,156 fj*ancs: tlie ex- 
penditure of France amounts to about 800,000 francs 
3 early. 

Tahiti has an an'a of 600 Mpiarc luih-.s, with ina^niificent vegetrt- 
tioii uiiii picUir»-M|ne hciiiory. Tho ftitilo lambs liavc an anii «4' 
about 25 s<|uar<5 niih-s, hut only 2 or 3 stjuarc juiUs au* iiiidcr 
rnltivution, tlip itojis heinj; coroaiiutH, or«iii!«.«, ^ug«r, flml vanilUu 
Cotion, coH'hi*, ami tohacru grovMiig have hefu ahamioned. From 
tlu* vocoanut copra ami Hour are math', aiul from the suf:;ar-cam? 
both su'jar ami rum. For boiik* y»nirs the orange crop has slo.Mliiy 
iiicreasctl. Cattle aiv sciirir ; the industries comprise ?ugar works, 
biick works, and priiitii)‘j; olliccs, ami the Tahiliaiis prcp.ne Hour 
and innkc? straw liais, Tlio mUivvM, liowever, are not foml of work, 
and this fact aocounis for tho hackwaid coiidiliou of n ullurc. 
In lyOO Tahiti had a popuiation of 10,750, of whom 4282 wcie at 
r.ipectt*, the capital ; nf tlu so 2490v\oro French or the d«;.«cciidnnta 
of Frencli. The trade of this ]>ort ainomita to about £210,000 
a year, of which about half U for exports. Tho staple export*, 
are copra, 40 per cent. ; mother-of-pearl, 80 ixu* crnt. ; vanilla, 17 
per cent. ; cocoanuts, oranges ; while the impoKts an; tissucH, 27 per 
..cent. ; larinaeconH foods, 12 per cent. ; wines, 6 per ccit. The 
United States fiend tothe ^pOrt goods to tho value of £.''>2, 000 per 
annum ; FnuicCj £28,000 ; Mow Zealand, £20,000 ; (heat Britain, 
^£8200. Tho shipping, exceeding 80,000 tow.s, derives itjs import- 
ance from tho aituAtio'n of rfipeeto in tho Paottin. ' The ]»ort has 
a slip for repairing and a coal ‘ tUqwIt. Tahiti is coiineelcd hy 
a weekly servico with Moolr<Sa, and by other services with other 
French' efitabliahmentH. It ha.s commuiiii-ation also with San 
Franciscvi, Nouniiia, and Auckland. Moortu has an area of 50 
e(jii:ii*e miles, of vyliich 13 are cultteable. The cofTeo aiid cotton 
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area descends low. The island contains 1500 iuhaliitunts j;roujH»d 
around Pa^ictoiii, tlie capital. Tho i-hicf jModuce of iho ’WimUvard 
Islands is copra. Itaiatca and 'raiiua hiivo ijaoo inliabitnnts ; 
Huahinc, 1300 ; Dora Dora, wliicli arose in IdOO, f<00. 

The Tubmi or Au-'ilral Isknuh aie nil very .small, Ihdi* total i 

area lieinpiKler luo wiuare inilK, hui iliey bristle wiiii inoiiiitaiiis, j 

reacUinj' at Rouroutoro a of 1300 left. 'I’licy contain 23u0 j 

inhabitants, nnd are ncli in co<' 0 .innt tivfs and inmwood. The 
sent of adnmii'ni.ration U l\otoa\a. 

kapo (ir> snunro miles) is an old crater, ‘.iOOO feet high. It has 
102 inhahitants, and possesses a coal mine. 

The Tuamotiv Idandb or Linr ^lt'rhipflt*</o j)roiluco coitoaniits, 
mother of-peail, and ])e.iiN, The population »'X<Tcds 7000. 

'Die Oinjihtcr Islands, with an an-a of d Kpiaru miles and a ])opii- 
lation of 400, yield annually about -CIO.OOO worth of inother-of- 
]iearl. 

'Dio .l/r/yv/wrAV/,-? have .5246 inliabitaiits. and produce oranges, 
cocoinuits, and yams. C.iltle are coinpaiatively numerous, over 
2000 ; and the natives are skilful in the construction of wbalo- 
boats. Tlio coinincrce exceeds .<^20,000. The capital, 'raioliae, has 

inhabitants. 

See HAimnioT. Atahlmt'.mcrits Fraiiraia en (Mavie. Paris, 
1887 . — Lk CiiARTlEH. Tahiti. PariSj 18.87. L' An)i6e f^olotiiahy 

mo. 

Tstifli a royal and parliamentary burgh of Tlo.ss and 
Cromarty, Scotland, near the llornocli Firth, 4T niile.^ 
N.N.E. of Inveineaa by rail. The shritic of St Duthiia 
is a rooliesa ruin, and the collegiate cluirch of St Dulhn.s 
dates from about 13G0. The public buildings are of <‘ 011 - 
sidorable architectural iiuirit, notably a court lioii.se, a 
public hall, and the endowed acadc.my. T'he industries 
include distilling and the inaitufacturc3 of aenitcil waters. 
The town has a valuable “common good” in the .^hape 
of lauds ami fishings. The rainfall is one of the hiwcst 
in the kiiigdoui. Population (1881), 2221 ; (1901), 1615. 

Taine, Hippolyte Adolphe (1828-1893), 

French critio and liistoriau, the .*<011 of Jtian .Hajdiste 
Taine, an attorney, was born at tVouziers on the 21st 
of April 1828. He nunaiiu.Ml with his father until liis ! 
eleventh year,^ receiving instruction from him, ami at- j 
tending at the same time a .small .school whh li was j 
under the ^direction ol' M. Piersmi. In 1839, owdng lo j 
the .serious illness of his father, Ikj \mis sent to an 
ecclesiastical iKuision at Uotliol, wIkmcj he remained : 
eighteen months. J. ib Taine died on the 8tU of j 
Scfiteinber 1810, leaving a modmati} comfHd.em*e to liis i 
Avidow, his two daughters, ami his son. Tn tlio .s]»ring of 1 
1811 I'uino was .sent to Paris, and entered a.s a boarder j 
at the Institution .Mathe, where the pu]iil.s attended Ihe ! 
clas.se.s of the C.-olloge Hourbon. Hadanio Taine, followed | 
her sou to Paris. ^ Taine was not slow to distinguish j 
liimself at school. When he was but fourteen years old 1 
lie had already drawn up a systematic scheme of .study, j 
from which luj never deviated. He alloAved himself twenty ; 
minuUivS* playtime in the aflernoou and an hour’s music ! 
after dinner ; tlu^ rest of the <lay Ava-S .s])eiit in Avork. His | 
efforhs mv.l with brilliant success and jyroiiijit reward. In 
18-17, as veteran de rlietori<}ue^ he carried olT six first 
prizes in the generakcompetition, the prize of hom^mr, and 
three accossits ; he won all the first school prizes, the 
throe science prizes, as well as two ])rizes for disserU- 
lion. It AV’HS at the College Pourhon that he formed ^ 
lifelong friendships A^'ith .several of his sch<v>lfelloAVS who 
aftorAvards Ayere to exercise a lasting iiilluencc upon him: 
among tlie.s (3 AA^ere Provost- Paradol, for many years his , 
luo.st intimate friend ; Plariat, the future “ Marcelin ” of thev 
Vie Paruienrui ; and <Wn61is dc Wilt, who introduced 
him to Guizot Avhon the latter returned from England in 
]8t(). 

Public education was the career Avhich seemed to lie 
open lo Taine after his remarkable school successes. In 
IS 18 he accc>rdingly took both his baccalnnmit degrees, in 
science and letters, and i)assed first into the Kcole Normale ; 


among his rivals, who pa.ssed in at the same time, were 
Al»out, Sarcoy, Lilx'rt, and Suekau. This Avas a brilliant 
cf>och in the annals of the fecolo Normale ; among those 

of Taiiic’s fellow-students who afterwards luade a jiame in 
tOAi'lling, letters, journalism, tlie tlieatro and politics, l^c., 
were Challemf'l-Jjaoour, Chassang, Aula*, J\uTaud, Ferry, 

I Wei.s.s, Yung, Gaucher, Gnkrd, Prcvost-Paradol, and Leva.s- 
; sour. Taine made his iiitiueuce felt among tliem at. once ; 

; lie amazed cA’inybody not only by liis orndition, but by , 
his indefatigable energy ; and not only by hi.s jnodigious 
imlusiry, but by his facility both in Frcm'h and Jaitin, in 
ver.se as Avell a.s in prose. Taine enjoyed tliis jicriod of 
hialifo to the full; he revelled in the stimulating ploa-siiri*. 
of fooling himself surrounded by young, keen, and audarkm.s 
minds. His muling wa.s immense. He devoured I’lato, 
Aristotle, the Fathers of tlie Church, and ho analysed and 
clal^ified all that he read. He. already kni'Av Engli.sh, 
and set himself to master Geriiiaii in order t.f> r(*ad 
Hegel in the original. The brief lei.surt,* he allowed 
himself Avas devoted to music. Tim rare (luality of 
Taino’s intellect and his extraordinary industry placed 
him licyond the range of rkalry. The. teacliers of Jiis * 
s(*comi and third years, JK?ii5chanel, Geriiz(*z, lierger, 

Ha vet, Filon, Saisaet, and Simon, were uuanimniis in 
praising the nohility of his -character, tin.* vigour and 
the fertility of his intollcct, the distinction of style Avith 
which hi.s AAork was always stamped; tluw were e*|Ually 
unanimous in finding fault with his unrneasureil ta.sto for 
classification, alistnu'Lion, and formula. Tlie director of 
stmlie.s, M. Vaehcrot, gauged his caj»aeity at the ( nd of 
hi.s second y(‘ar Avith jU’oplietic insight, lb* prophoied 
j that Taine would be a gieat savant, adding that he Ava.s 
! not of this world, and that Spinoza’s nioito, “ Vine pour 
! pciiser,” Avoiild also b(^ hi.s. In the month of Augii.^t l.'^ol 
he came forward as a candidate for Ihe b'llovN.^hij) in 
philoi^ophy do phllomjdile) in eoiniiany Aiilh 

iii.s fnemls Suekau and Cambicr. ’Die jury was ]>i elided 
over by M. Povtalis, and consisted of Ren.ird, 

Franck, GarnitT, Gibon, and l’Abb6 Noivnt. T.iliu* a\.is 
doelarcMl to be a<iml«si]»le, together willi fi\(' oilier e.nidi- 
dates ; but in the end only two candidates Avere admilU fl, 
his friend iSuckau nnd Aulx'*.. This docisinn (Uvated 
almost a scandal. Taiue’s rcputatioTi nad already hprea<l 
bey<nul the ecdlege. Everybody had taken for granted 
that ho would be admit tod first, ’riie fact avus that lii.s 
examiners sincerely coiisiderc’d his ideas to^be aliMiid, 
his style and method of handling a subj.ict dry and tire- 
sonit;; they declared that he was incapable of teaching 
]>hih)so]>hy, and an unlikely candidate over to sucee(.*d 
in a competition for a felloAv.sliip. ^Four years later this 
felloAv.shi]) was abolished. 

The Minister of Public Instruction, however, judged 
Taine le.**.^ soA'crcly, and ajJjKiinted him provisionally to tlie 
chair of jihilosophy at the college of Toulon on Gtli Octcibcr 
1851 ; but he never entered ujion his duties, as lio did not 
AAish to be HO far fi;om his mother, and on Idtli October he 
Avas tran.sfcrrcd to Nevers as a substitute. Two months 
Liter, on the 27th Decemljer, occurred the ctmp d\'tat, after 
which every university professor Avas regarded Avitli sus- 
picion ; many Avere suspended, others resigned. In Taine's ^ 
ojiinion it Avas the duty of every man, after tlie plcblsciti? 
of tlie 10th December, to accept, the new state of affairs 
in silence; but the universities Avere not only asked foi 
their .subniLssion, biU also for their approbation. At 
NoA-ers they wei*e rc([ue.sted to sign a declaration express- 
ing their gratitude towards the President of the Bepublic 
for the measures he had taken. Taine was the only one 
to refuse his endorsement. He was at once marked 
down as a revolutionary, and in spite of his success as a 
teacher and of his iiopularity among hia pupils, he Avas 
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transforretl on 29th March 1852 to the lyc(5e of Poitiers 
as professor of rhettiric, with a sharj) ■warning to he 
careful for the future. Here, in spite of an alijcct com- 
pUanoo with the Stringent rules imijosed upon liiin, he 
remained in disfavour, and on 2oii) Mc])temlier lie 
was a],>pointed assistant professor of the sixth class at the 
lyoee of I5esan<^0ii. This time he could bear it no longi^r, 
and ho a]>pUod for leave, which was readily grantf*<l him 
on 9th Octol>er 1852, and renewed every year till his 
<leconnial a[ipointmeut came to an end. It was in this 
])ainful yciir, during which 
Taino worked harder than 
ever, that the fellowship of 
philosophy was abolished. 

As soim as Taine heard of^ 
tliis ho at onco lajgan to 
])reparo himself for the 
iVlh^wship in letters, and to 
work liard at Latin and 
(Jreek themes. On 10th 
April 1852 a decree was 
published by which three 
years of preliminary sliflly 
Avere necessary before a can- 
didate could compete for tlio 
fcllowsliip, but )»y which a 
dimeter’s degree in letters 
(■(United as two years. Taino 
iiumcdiately set to Avwk at 
Jiis dissertations for the doc- 
tor’s degree ; on the 8th tfune 
(1852) they Avere linishod 
and 150 j>ages of French 
proM* oil the Hensations 
and a Latin essay Avere sent 
t<j Paris. On tin.? 15th duly 
he Avas informed that the 
teuidency of his Essay on the 
Sensati(.)ns made it im^ios- 
sihle for the Sorbonne to 
accept it, so for the moment 
li(j laid this work aside, and 
on 1st August he began an 
essay on La Fontaine. Ho 
then stai'tgd for Paris, where 
an apjiointment Avhich >vas 



ho acquired also a knowledge of physiology in following 
a course of medicine. In ]85 t ho "was ordercMl for his 
health to the Pyrenees, and Ilachetto, tho publisher, 
asked him to Avrile a guide-book of the Pyrenees. Taino's 

txvik bfirc little rcsenililance to a gijii(le*l)o«k. It v>sw» » 

collects »n of vivid descrijitioiis t)f nature, historical anec- 
dotes, grapliic Hketolu‘s, satirical notes on the society which 
fre([Uci)ts W'at(U-iiig-p]aces, and underlying the whole book 
was a vein of stern jihilosopliy ; it was published in 1855. 
The year 18.51 was an important one in tlie life of 
Taine. His enforced leisure, 
the necessity of mixing 
witli his fellow-nien, and of 
travelling, t<3re him from 
his cloistered existence and 
brought liiin into more direct 
contact with nxility. His 
mctliodof exjiou ruling philo- 
sophy undLM‘wcnt a change. 
Instead of employing the 
method of deduction, nf 
Htrtrting with the, most ab- 
stract idea and following it 
step by step tf> its concrete 
roiilization, lienceforward he 
starts from the concrete 
reality and pi-oceeds through 
a-auccession of facts until he 
arrives at the central idea. 
His .style also became vivid 
and full of colour ; he shows 
that he is acutely sensible to 
tho outward mafiifestation.H 
of things and' depicts them 
ill all their relief. Hiitml- 
lancousl}^ with this cliango 
in his works liis life became 
less self-(;entred and solifciry. 
He lived with ifliis mother 
in tho Isle Saint-LotiJs, and 
now he oiu^e more a.Hsociated 
with his old friends, Plana t, 
Prevost-Paradol, anil About. 
Ho made the ao<|uaintaiico 
of Henan, and through 
llonau that of Saintc-Penve, 


HII'P<»LYTK AIK>LPIIK TAINK. 

(^From aphoUMjraph by liraun^ Clitnent et Cit., Pari^,) 


equivalent to a suspension awaited him. His university | and he renoAved friendly relation.s with ^I. Havet, who 
career was over, and he Ava.s obliged to devote liim.self | for three months had been Ills teacher at the Eeole 
to letters as a profession. In a few months his two dis- i Nurmale. The.se years (1855-56) were Tainc’s }>eriod.s of 
sertatioiis, De persmis Platonicis and the essay on I^i j greatest activity and happiness in production. On^ 1st ' 
Fontaine’s fables Avere finished, and on 30th 'Miy 1853 j February 1855 he published an article on La Brnyere in 
he took his doctor’s degree. This was the last act of liis j tho Jievtie cU V Jnatrw'tinti FuUlqve. In the same year 
university career; his life as a man of Jettei*s aaxis tioav j he jmbli.'^hcd scverit(?en articles in this review' and twi'iity 
to begin. ! i** I85G tm the most diverse .subjects, ranging friAin 

No sooner had he deposited his dissertations at tlu^ i McTiaudcr to ^racau]a 3 \ On L-^t August 1855 he [)ub- 


Soi'bonne than he began to Avrito an essay on Livy for one 
of tho competitions set by the Aoaileiny ; in tliis Avmk 
he displayed a new side of his exttMisive erudition. 
Here again the moral tendency of his work excited 
lively oppo.sition,‘ and after much disenssiou rhe coin- 
fictitiou was postponed till 1855; Taine toned doAvn 
some of the censured passages, and the woik was 
crowned by tho Academy in I85v>. The essay on Livy 
was published in 1856 w’ith the addition of a jiroface, 
setting forth determinist doctrines, much to flie disgust 
o( the Academy. In the beginning of 1851 Taine, after 
six years of uninterrupted ctForts, broke doAvn and was 
obliged to rest ; but he found a way of utilizing his en- 
forced leisure : be let himself be road to, and for the first 
time his attention was attracted to tho French ^volution ; 


lished a short article in tho Hevue dcs Denx J/ntutes on i 
,fc.\n Koynaud. On Srd July 1856 appeared lii-^ first 
article in tht» l)e%tts on >>aint-Simou, and fioni 1857 on- 
wards he Aviis a constant contributor to that journal. But 
lie was seeking for a larger field, whiih would afford scope 
fur the developTuont of his theory on race, period, en- 
vironment, and tlie dominating faculty. On ITtli .Ian nary 
1850 Ilia history of English literature was announced, 
and from l4tli January 1855 to 9th October 1856 he 
juiblished in the Iieime de VlmipucUon PulUquc a series 
of arlii-leson the French philosophers of the 19th century, 
W'hich apj>earod in a volume at the Iwgmmng of 1857. 
Ill this volume lie energetically athicked the i>pinciples 
which underlie the philosojiliy of Victor Cousin and hi.s 
flchfxd with an irony which amounts at times to irrc^v<*renctj. 
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Tho bwk vluaoa 'tvitli tlie skicJi of a system ill wliieli 

tho iiiollbJfls of tlie exiU't s('ieiu*t*s aro ap[>lR*tl to psycho- 
logical and inotaphysical rt^ciinrh. The \v(n‘k itself met 
>^ith instantaneous suc^’css, uiul Taitie became famous. 
Up till that inonienl tin* only important articles on his 
work' were an article About on the Vutja^e nujc 
and two articles by (.luizot on his Lir?/.- 
After tho publication of //Cn }*hihi.A,,jihvA lla^ 

articles of Sainli*. lietive in the (9th and Iblli 

Afanh l<Srn>), of Sherer^ in the Uihlinthofue Unit^tr- 
»rlle and of PJamhe in tlai Ranae dcs ])vu.r. 

J/r>//f/c.s ( ! st Ajiril 1 857 ) sln>\v that f pan tills moment In* 
had tak(‘n a jilace in the front rank of tlie new genera- 
tion of nu'ii of letters. Uaro j»ublishe<l an attack on 
Taine and Henan, called “ T/ldee de Dieu dans iine Jeuiui 
Keole,” in the lifvue Contenrpt)rniy\e of Ibth June 1857. 
Taine answered all attacks by publishing new lu*oks. In 
1858 appeareil a volume of JUsania de Critif/ite et d'l/ia- 
fot're ; in 18(i0 La Fontaine ct .sc.s FaUe.% and a second 
eilition of his Phi lout yphen Fran^'ai.'i. During all this 
time he was ]>erM'vering at his history of haiglish litera- 
ture up to tin* time, of Ilyron, It was from that moriu'ut 
that Taino’s influence began to be felt : lie was in constant 
interemirse with Itcman, Sainte-1 »eii ve., Sliens-, Gautier, Flau- 
bert, Saint-Victor, and the Goneourts, and gave up a little 
of his time to his friends and to the calls of society. A more 
liberal atmosphere was abifiail, and iu I8fl2 'raiiic, eamc 
foiAvard as a candidati* for the chair of literature, at the J'oly- 
technic School, but Al. dc Loinenie was elected in lii-; p!4ice. 

The following year, liowevm’, iu March, Maish.d 
Ilandoii, Aliiiislor of AVar, appointid him examinei in 
history and German to tlie military ac.uleiuy of Saint 
Cyr, and on ‘JOlh October lie .NiKNAUMletl Vioilet- 

le-Duc as profes.sor of the history of art and ie.Nihelics 
at the ficole <les beaux .Arts. 11^^ wa.'i to meet, nevei- 
theleS'i, with renewed oj>po.sition. remans appointment 
at tho College <Ie France and Taine s candidatme tor 
the Polytechnic Solnxd had alarmed Algr. Diipanlonp, 
who in 18()3 issued an xirrrtl^sruhnf it ht .Avon.s'.vc 
rt anj' Phr$ de FamilU^ whicli consi.ste»l of a. violent 
iUtack uj»on Taine, Penan, ainl Little; licnan u.is sii'i- 
pended, and Taine’s appointmem to Saint < yr would ha\e 
Ikmui cancelle.d but for tin; intervention of the Priiices.s 
Alathilde. In December J8f).‘l his HiHour de la Littna- 
lure Anf/laise ^vas publi.shed, ju’c faced by an intniduction 
in w'hich Taine's determinist view's were ilcvi'lopetl in the 
most, nncompromi.sing fasliion. In dViine sent this 

w<Mk to the Academy compote for tlie Prix P»opliii. 
M. dif Fiilloux and Mgr. Diijianloup attacked Taine with 
violence ; he w'as warmly iletended by Guizot : finally, 
after three days of discussion, it. was de.(‘iiled that as 
the prize could not Ixj awarded to Taine, it shmild not bo 
awarded at all. ThivS wa.s tho last tim(3 Taine sought the 
suffrago.s of the Academy save as a caiulidute, in which 
quality he appeared" oncn? in 1871 and faili'd to be elecleil, 
^Alc.zieres, Caro, and Dumas being the rival candidatt*s ; ami 
twice in 1878, when, after liaving failed in May, If. Afartiu 
being eliosen, he w'a.s at last elected in November in place 
of .M. Lomcnio. In 18G6 ho received the Ijogioii of Honour, 
and five years later (October 1871), on the conclusion of his 
lectures in Oxfonl on Corneille and Pacino, the Dniver.sity 
con fern ^d uj)on him its degree of D.C.L. 

The period from 1864 to 1870 was jicrliaps thehappmst 
of Tailless life. Ho derived ])loasure from his employment 
at tlu* beaux Arts and Saint Cyr, which occupied but a 
limited portion of liis time and left ample leisure for 


^ Jiprnr th. V J natriirfiftn f*vhfttjiu\ ‘2*.nh Miiy 1S5<5. 

nml 27tl« Jaiiiiarv 18, *>7. 

•* Kuju’inloil hi Mdattfjes tie CrUiqm Itdlyimse, 


travel and rosearoK. In lio sitent tlilop inohilis 

(February to May) in Italy, which furnislied liim with 
.seveml articles for the Ftmiedes Denx Mimdes^ from Decc*ni' 
tier 1864 to Afay 1866. In 1865 appeared La Vltdtmydtie 
de I'Art^ in 1867 JJJdeal dann VArL followed by es.says on 
the philosophy of art in the Netherlands (J868), in Greece 
(1869), all of w'hieh short wmks wi‘re r^‘publi^hed laler 
(in 1880) a.s a work on the [ihilosophy of art. In 1865 he 
publislioil his Founcaux FsKais de Crifi^jiue d'lJi^toivf ; * 
from* 1863 to 1805 ap])eared in La Vie Parialenne tlit^ 
Jiotes he had taken for the ]»ast two years on Paris and on 
Fremeh society under the sub-til le of “Vie et (Ipinions 
de Thomas Frederic Graindoigo/' ]mbli.shed in a \olnme 
in 1867, the most ]Knsonnl of Ids liooks, and an epitome <.f 
hi.s ideas. In 1867 a])])C'ared a siipj»lcmenljiry volimie to 
his history of English litemturo, and in January 1870 his 
Tlieovie de V InfeUiaenee. During tJicse last \ears Jiis life 
liad undergone anot her change ; in 1808 hi' married Made*- 
moisi'lle Dc'iiiielle, the daughter of a distinguished architec t, 
and frfuu that lime bis lifewai.^ lightened of lialf its e.ires. 

He had inadij a long .stay in England in 1858, and had 
brought back copious notes, which, after a second jonriii'y 
in 1871, he publi.shed in isf’j under the title of AWe.s* 
.N*//r rxintihiene. On 28th June 1870 he started to vi.sil 
Germany, but his joivrney was abnqitly internn»te(l by the 
outbreak of the war ; his project had to }»e a)M,iidor.ecl, 
and Taine, deeply shaki'n by the events of I87t>, h it ihal 
it was the duty of e\erv Fnaiclnnan to work solel> in the 
interests of Frnnc'i'. On Dtli October J870 Lt' pubJi-'lccl 
an article on ^‘L’Opiniou on Allemagne c't les Gomhlions 
de' l.i Paix,’’ and in 1871 a pamphlet on Lt Sttf/’rai/r 
I’nierr'^rf ; and it uas ab<»ut this time; also that tlie moif 
or le.^s x.iguo ideas which lie hacl enteitaincfl of writing 
on the Frencli bevolution retmned in a new and lielinile 
shapi*. Ill' determined to trace iu tin* llevolntion of 
I78p tin* rea.scMi of the ])oliti<*a.l in.'-'labililv from wiiiOi 
nn»fi»*in Frum-i* was siitl'eiing. Fiom tJie aiiliinin cj’ 1871 
to tin* I'lid o| hi.s lite Ids great work, At.s Oeoflntw tie Li 
Fratur iUtuL mporniu* ^ oceiipir'd ail Jiis time, and in 1881 
he* gave np his prof es.soi> hip in order to diiVole himseif 
wholly to his task; l)nt lie stieeumlKjd before it was 
finishc'd, dying in Paris on 5th March 1892). In the 
portion of tJie vvork Avhich remained to bi 3 finislied ^rainc 
had intended to dra'w tt jiicture of French society and of 
the French family, and to trace tlie develo]>ment of science 
and the scientific spirit in the 19l]i century. He had 
iil.^o planned a coin piemen tary volume to Ids Tluorie de 
r InicUitjcnce, to be entitled Un Tratte de hi VohmUL 

The Oritfines de hi France Vontnnjtoravne^ Taine’s 
monumental achii^vement, stands apart from the rest of 
his w'ork. His object was to explain tlie existing consti- 
tution of France by studying the more immediate causes 
of the prc8<int state of affairs — the last years of what is 
called tho Ancien Regime, the llevolntion ami the begin- 
ning of the 19th century, to each of whii-li seYt*ral volume.s 
were assigned. He also had another object, although lie 
was jM.;rhaj»a hardly conscious of it, w'hich was to study 
man in one of his jiathologieal crises; for Taine inake.s 
an investigation into human nature, and the historian 
checks and endorses the jiessimisin and misanthropy of 
Graindorge. Tho problem which Taine set himself was, 
to inquire w'hy the centralization of modern France is ho 
groat that all individual initiative is practically jion- 
exislent, and wliy the central power, whether it be in the 
hands of a man or of an assembly, is the sole and only 
lK3vrei* ; also to expose the error |lnderlying two prevalent 
ideas:— (1) That the Pc volution destroyed absolutism 
and set u[) liK'rty ; the Pevolutipn, he points out, merely 
caused absolutism to change hands. (2) That tho KevOlu- 
tion destroyed liberty instead of establishing it; that 
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iirfinCfi WHS less CCIltr^UZiUll bofwv tliuu aflur 1806. Taino’rt'Jno.trincicr»n«istccl in n.n in^»^'(^^ftblG dctOIHiinisKll, 
This also .he shows ti be untrue. The centralization was a negation of meisiphyKics ; as a pliilosopliOr llG WflPi H 
as great Iwfoi'e 1789 as after 1800. Franco Mas alrearly pWtivist. Enamoured as ho was of the pit'cise and the 
a centializcd couiitiy before 1789, and, greM' rapidly more definite, the spiritualist jdiilofiojdiy in vogue in 18-15 posi- 
and more so from the time of Louis XIV. onwards. The tively maddened him. Il(‘ returned to the pliilosoidiy 
Kevolutioii was the hijst .step, completing Mdnit had already 1 of the JSth century, espo.-i;j.l4vo Condillac and to the 
been done. llevolution neither destroyed nor creatt'd | theory of traiisfoniicd scnsiition. Man knows notluSg '^a\e 

through sensations, whicJi are transformed in him into* 
ideas by means of thi* faculty of abstraction. Sensationa 
gioiiping tliemselvcs represent ]>henomeTia, and abstract 
method which he had already apjdiod to literature and idea.*5 are significativ«‘ of the constaiit relations between 
the arts, ho is unalde to iippro;icli liis .subject in the siune phenomena, or lam ; and since tf» alistract and to gene- 
.spirit : he lo.se.s his p]iUo.sopliic calm; lie cannot help ralize is all tliat man can do, his M'liole knoAvledge is 
writing as a man and a Frencliman, and In^ lets lii.s limited to phenomena and the laws of ])henoinena. Tie 
feelings have play; but Avhat iho work lo.ses thus in can never arrive at llie knowledge of a cause — thtMloinain 
impartiality it gains in life. ^ The most iiii}»orlant part of ineta]d]y.sics ; but he can ge*t to know more and more 
of this groat work is the d(5<luctive part, in which Taine about, although lie can never attain to, the knowledgt^ of 
traces stej* by step by what aucoeission f>f facts and iilcas, the hoiv — the* domain of science. Metfipli>si/*.s dt>cs not 
converted into facts later, ancient Fyance develojied into cxi.st ; but science exists ; therefore, philosopliy to Ik* a 
modern Franco. According to Taine, the chief caiise.s of soi(*iice must stop short on the tl)re.sln»h] of metaphysics. 
tlu5 French llevolution were the crying abii.se.s of the j Taine j)rest‘nt<Ml this pliilosophy in a \ivid, vigorous, ami 
the stupendous "Waste of the State revenue, ! jKilemical form, and in concrete and coloured language 
and the conversion of lltri French t'-yirU clasaitpui into | which madt* his works more easily acces-siblo, and I'onj^ti- 
abstract id(*al ism. • { quontly more influential, than those of Augu.ste (\»mtc. 

Taine was the philosopher of tlieo])ocli mIiIcIi succeeded ' Hence to the meii of I80u Taine was tljo true icpresenta- 
tlie e.ra of roinantieisni in Franco. Tlic romantic era had ; tiNe. of [)ositivi^m. 

Listed from 1820 to 1850. It had been tlie result of | 7\‘une’s <Titieiil Mork is couMdevablt* ; b? it all his -works 
a leaction against the clpslcal school, or rather against j of erilieism .are works of hi'^tory. Hitherto history had 
the con\entionality and lifeless rulo.s of this selsiol ij) its j lu'on to critieism as thf* frame is to the piclun* ; Taine 
decadence. The romantics school ititr(»(lueod the ]»rineip)e ; rev«u*sed tlm proct'ss, and stmlied lit(*niry jiersonages merely 
<if imliviiliial liberty botli as reganls m.itter and style : it j as s[H‘einj(‘ns and jnv>dne,tious of a certain epoch. He 
>vas a brilliant epoch, rich in men genius and fruitful • stnrtcd with tin* axiom tlwit the coni]»lefe exj)ressij)n of a 
of ]>eautiful work, bnt towards 1850 it )iad reached its j society j,s to Ik' found in its li1(‘rattire, and that tlie May 

decline, and a young geiieiation, tired in turn of its j to obtain an idea of a sooi(.‘ty is to st inly its literature, 

comentions, its InJjow rlmtoiic, its ];<»se cd' Jiielunchfdy, ; 'I’lie great Mailer is ^ot an isolated being; he is tin* ri.-sult 
arose, aimed witli new* jirjnei[»les and fiesli ideals. Their • <d‘ a Ihousand « aitses ; lirstly, of his race ; secondly, r)f hi.s 

idi*al was tiutli; their vvatclnvurd liberty; to g('i as near . environimmt ; thirdly, of tlie cjrcaiinstances in Mhieh he 

as [>MSsible to .se.ientilic truth b(‘cajne their oI>jt>et. AVe j Mas placed wliile liis tah'nts were devtdoping. Hence 
c'-tn trace their etforts in all the branches of art, in the | fbtee, Knviroiuneui, Time -these arc the three things to 
pictures of Mei.ssonior, Millet, and Hastien-Lejiage : in the i be snnih'tl befoie (he man is taken intr) e.orisideration. 
poetry of Leconte do Lisle and of Sully rnnihommo ; in '■ Taine ct>in|>leteil tins tJicory by another, that of the 
the historical works of Kenan; in the Hetioii of Flaubert, praluffthfathitf faculhj^ tlie facuhf' mattresye. Thi.^ ron- 
ZoIm, and Maupassant, 'raine was the moutlit)ieee of thir» .*<ists in l)elieving that every man, and especially every 
period, or ratlier one of its most authoritative stJokesnien. great man, is domiiiiited by out* faculty so strong a.s to 

Many attempts have, been made t<^ apjdy one of Taines su’oordiuate all others to it, wliieli Is tlie centre of thu 
favourite theories to himself, and to define. Jiis ]iredoininaiit man’s activity ami leads him into one ]uirticnlar channel, 
and ])rej)onderaut faculty. tSoinc critics have held tJial it Ir is this tlicory, obviously the re.sult of hi.s love of 
wins the power of logic, a power which was at tlie same al>.straction, vvhudi is tlie secret of Tuine’s pruver and of 
time th (5 source of his weakness and of his strength. He. his defieioncics. He always looke<l for this salient quality, 
ha<l a passion for abstraction. “ Plvery man and every thi.s jxarticular channi‘1, and when he had once, made up 
l)ook,” he said, “can be summed up in three tiagos, and his mind what it was, lie massed U[» all the fividem*.e 
thosi> three jiagcs can 1x3 summed up in thice lines.” He which vvent to covrobointe and • b> iljusttale this oju*. 
considers everything as a mathematical prciblcm, whether quality, and necessarily omitted^ all conflicting evidences, 
it be the universe or a work of ait: “C’est Vhmu comme Tlie result was an inclination to lay stress on one .-.ide of 
ua syllogisine,” he said of a sonata of Ikethoveiis. a character or a question to the excIu‘*iou of all oilicr.s. 
Taine’s theory of the universe, his doctrine, his ineiluKl Consequently, in his study of man and history ho did , 
of M’riting criticism and history, his philosophical syi^tera, what lie bin men the classical authors of the I'^th century 
are all the result of this logical gift, this passion for. in Frain’C for «hnng. Tlicse autlior.s .saw* and portrayed 
reasoning, classification, and abstraction. Hut Taiiie’s the ty];e exclusively, and entirely ncglectc<l llicj indivhtual. 
imaginative quality W'as as remarkable as his prtMrer of Taine generalized iu the sanio inainier. Hence The onc- 
ologic; hence the most satisfactory definition of Taino's sided character of his work. 

predominating faculty would be one which enniprdiendod Taine served science unfulleringly, Mdth<nit looking fof- 
tlie two gifts. M. Lomattre gave us this definition wdicn ward to any possible fruits or result. In his work mo find 
he called Tai^o a jiQ€te4ogideH ; M. Hourget JikeMu.se neither enlhiii^iasm nor bitterness, noitlior hope nm yet 
when ho spoke of Taine’s »tnd de.sjwiir; merely a hoiieloss resignation. Tlie. .-^hidy of 

M. BarriiS when he said that , Taine had tlio power of mankind was Tainc’s incessant ]irooc<mpation, and he 
dramatizing abstractioA. For Taine was a poet as mt^jU followed the mctliod already de.scribed. Ho made a 
os a logician ; and it is possible that the portion of his searching investigation into humanity, and his xerdie.t m.'is 
work which is duo to his [loeticUnd imaginative gift may one«>f nnciuaUfied condomnalion. In Tltmuas Ominduryc 
prove*tbo most lasting. w see him aghast at the spectacle of mans bruUlity and 


jsi>oLism ; It merely gave it a neM-^ lorm. 

The Ortifinea ditler from the rest of Taine’.s work in 
that, although he apjdie.s to a ])erio(l of history the 
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woman’s folly. In man ho sees ilio ))rimeval savagci, the 
gorilla, the carnivorous and lascivious animal, or else the 
maniac with diseased bf>dy and disordorod mind, to whom 
hoallh, either of mind body, is but an accident. Taiiic 
is a|)]>allcd by tlie htfe h-mnnive : and in all his works we 
are co|iscious, us in tlu*t.'ise of Voltaire, of the terror 
with which the possibilities of Iminuii folly inspire him. 

• It may be doubted wliether Taine’s system, to which ho 
attached iniicli ijuporlance, is really tlic most histing 
j)art of liis work, just as it may bo doubted whether 
a sonata of Beethoven’s l»(^ars any resemblance to a 
syllogi>in. For ’raine was an artist as well as a logician, 
an artist who saw and depicted what he saw in vitid and 
glowing language. Fi'om the artist wo get his essay on 
La Fontaine, his articles on Balzac and Itacyie, and the 
j)iisftages on Wdtaire and Ihmsscau in the Anam Rrtjirm:. 
Moreover, not only was Taine an artist who liad not 
escapt'd from the influence of the romantic tradition, but 
lie was by his very method and stylo a romanticist. His 
emotions were deep if not violent, hi.s vision at time.s 
almost lurid. He sees everything iu startling relief and 
sometimes iu exaggerated outline, as did Balzac and 
Victor Hugo. Hence his predilection for exuljerauco, 
strength, and splendour ; his love of Shakespeare, Titian, 
ami liubens j his delight in hold, highly-coloured tlnunes. 
Thus we have the curious s[>ectaole of a man who comWts 
and attacks the classicfd s[nrit with all his might, and yet 
pa.ssc\s his life in generalizing ; of a man who comes to 
fiuj)|)lant romanticism, and yet affords us one of the most 
striking examjiilcs of the romantic style and method. 

Tainc's influence was great, and twofold. On liis own 
generation it was considerable ; during the oijocli in whitdi 
ho Uve.1, while a wave of ]jes.^imism was swcei)ing over 
French literature, ho was the liigh priest of the cult of 
misanthro])y, in which even science •\ms held to ho but an 
idol, worthy of respect and devotional service, but m>t of 
faith. In its turn came the reaction against positivism 
arul pessimism, and an attempt at spiritual renascence. 
Around a man so remarkable as I'aine a school is certain 
to form itself; Taine’s school, which was one of po.sitivist 
doctrines, rigid sy.s terns, and resigned hopelessne.ss, was 
equally cerhiiu to produce at some litue or another a 
school of determined opponents to its doctrines and 
system. If, therefore, the tone which j)ervado..s the work.s 
of Zola, Bourget, and Maupassant can he immediately 
aitributcjd to the influence we call Tainc’s, it is aLso the 
influence of Taine which is one of the ultimate causes of 
the protest embodied in the subsequent reaction. 

(m. Ba.) 

Tait, Archibald Campbell ( 18 IM 882 ), 

Archbishop of Canterbury, th(^ son of Craufurd Tait and 

* his wife Susan, daughter'^of Sir Tlay Campbell, was born 
at Fdinhiirgh on 21st December 1811. His parents being 
Presbyterians, he was ba]>tized (1 0th February 1812) by 
Dr Thomas MucKnight of {^t Giles’s, Edinburgh ; but ho 
early turned towards the Scottish Episcopal Church, and 
wa.s confirmed in his first year at Oxford, having cnt.ered 
Balliol College in October 1830 as a Snell exhibitioner 
from the ITniversity of Glasgow. He won an open 
Kebolarship, took his degree with a flrst-cla.s.s in litms 
Jmnmniorihui^ (1833), and became fellow and tutor of 
Balliol; he was also ordained deatMm (183C) and pi^iest 
(18.38), and .seuwed the curacy of ]kildonr Kapid cljangcs 
anumgst the folhov.s found him at the age of tw^enty-six 
“the senior and most resj>onsible of the four Balliol 
tntoiN/’ 'rht* exjM-rience gsiincd during this ijeriod stoofl 
him iu good stead aftorward.s ns a memher of the flr.st 
Oxfmd University Commission (1850-52), in whichr he 
took a prominent part. But he cannot be said to have 


left any permanent effect on the university. He never 
sympathized with the principles of the Tractariau move- 
ment, and on the appearance of Tract XC. in 1841 
he drafted tlie famous protc.st of the “ Four Tutors ” 
against it ; but this was his only important contribution 
to the cemtroversy. * (.)n the other hand, although his 
symptHthies w'cre on the w'hole with the liberal movement 
iu the university, he never took a lend in the matter. 
In 1842 he became an undistinguished but useful successor 
to Arnold as headmaster of lUigby ; and a serious illness 
in 1848, the first of many from 'which he suffered, led 
him to welcome the comparative leisure which followed 
u{)on his appointment b) the deanery of (Carlisle in 1840. 
His life there, however, was one of no little activity ; ho 
served on the Univijrsity Commission already mentioned, 
he restored his catliedral, much excellent ])astoral 

work.. There too he suffered tlie great sorrow of his life. 
He had married Catharine Spooner at llugby in 1813; 
in the spring of lJ^56, within five weeks, five of tlieir 
children were carried off by virulent scarlet fever. Not 
long afterwards he entered upon his real life wx)ik, being 
consecrated bishop of London on 22nd N(»vember 1850, 
as successor to C. J. Blomfitld, He at once took a 
leading part iu all ecclesiastical affairs, and never ceased 
to do so. His translation to Canterbury in 1808 (he had 
refused the archbishopric of York in 1802) constituted 
indeed a recognition of his work, but made no break in it. 
His latter days Avere interrupted by illness and saddened 
by the death in 1878 of his only son Craufurd (whom he 
luid ordained priest three years before) and of his wih;; 
hut although his activity was thus lessoned, liis influence 
grew ste.adily down to his death. 

If Blomfield had almost remodelled the idea of a 
bishop’s work, Jiis successor surpassed him. Tait liad all 
Blomtield’s earnestness and his powers of work, witli far 
wider interests, Blomfield had given himself zealously to 
the work of church-building ; Tait followed in his step.s 
by inaugurating (1863) the Bishop of London’s Fund. 
He realiztal too that the obtaining of funds w’as ncjt 
enough, and that the real problem 'w^as the far larger one 
of getting hold of the people. He s;>ent a large jiart of 
his time at London in actual Evangelistic work ; ar\d to 
the end his interest in the pastordi sidp of the work of the 
clergy was greater than anything else. With his wnf(j, he 
was instrumental in organizing "women’s work upon a 
sound basis, and he did not a little for the healthful 
regulation of Anglican sisterhoods during the formative 
jxTiod in wkich tit is was particularly necessary. Nor "was 
he less siiocc.ssful in the larger matters of administration 
and organization, which brought into play Ids sound 
practical judgment and strong common-sense. He was 
constant in his attendance in Parliament, and spared no 
pains in pressing on measures of practical utility. The 
modification of the. terms of clerical subscription (1865), 
the new lectionary (1871), the Burials Act (1880) were 
largely owing to him ; for, all of them, and especially the 
last, he incurred much obloquy at the time, but it W'ould 
1)0 generally agreed at tlie present day that ho wa.s right. 
The Iloyal Cominis.sions on Kitual (1867) and on the 
Ecclesiastical CJourts (188l)' were due to him, and ho took 
a. large part in the deliberations of both. Probably his 
'suocc.s.sor (see W.) was brought into closer 

relations with the colohiat Siurc^es than Tait w'as ; but 
the healthy development of ' the Lamlxstfi Conferences 
on the lines of mutual counsel rather than of a hasty 
quasi-synodic action was largely duo to 1dm ; and many 
pilfalls which might have endan^ed the orderly growtli 
of the Anglican Coinmunjion, especially as regards South 
Africa and India, w'erE '^voided owing to his practical 
clear-sightedness. . " * 
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there seenif'd to ho iio owou]Wj hut in logislatirni for tin* 
tloprivation of the rocii lei t rant olcrgy ; and the Puhlit' 
Worssliijj Ih-gnl.ition Aot (IS the ro.’iiilt. For this 

Tait was hy no jnoans n'sponsible as a whole'; s()nio 
of llio jU’cAisions which jaovod most irksome won; tin; 
rosnlt <»f aniondnieiits hy J.ord »Shafto.shury which ihn 
hidiops wore nna!»h‘ to resist; and it mu.^t ho horijo 

in mind that tin* niu.^l, 
disastrnns rosults of tin* 
inoasnio wito not onntoni 
]>lat»*d hy those \\)in were 
iiisfruinintal in jjassing it. 
'Pho rosnlt s followed iiiovi- 
lahly : c'lorgy wi*iv oil'd 
ht'foro. a now tiihimal. and 
not oidy df pri\<'d hut iin 
prisonod. A w-i(lo,>i)>ro;Hl fool 
ing ot iinlig!iati(*n sja-'ud 
not only among High 
(.'huivhmori, hnt amontr 
many who oared litih* cr 
notjung for the litual ]»r.n' 
tioo.s involved: and it soomoil 
impossihle to toretoll what 
the ontoonm would In*. Jiiit 
the flgod an*hhis}io[> was 
nK^^c•d as much as anybody, 
and 1ri(;d hard to initigalo 
such a stale of things. .\t 
length, when Iho Hoy. A. If. 
^Maokonoehio Avas on the 
j>oint of being dt'jaixod of 
his henoliot* of M Alban's, 
Hol})orn, for o(»ntuntaoy, th.; 
arolihishop, then on. Itis 
df'iithhod at Aildington, 1o«»k 
sioj)S which rosnltod in the 
carrying out of an • xoliangc; 
of honolkes (vvhiol) had 
already been 
Avliieh roiiiovod him from tin* 
This piovod to ho the turning 
; j>oint ; and although iho riuud dilllouJty by no inoj.na 
I e'*ased, it wa> afterwank di*aU wdth from a ditferont \Hrni 
-of vii*\v. and tin* Fnhlic AVt)rshi|> IJegidaf ion Act Is'oaino 
; taarlically ohsolelo. TIjo archl/isliop di‘*d on Advent 
. Sunday 18S'J, leaving a legaoy of ])oace to the (’Imn L. 

I Tait was a C’hnrchnian }\y c.on a iotion ; but allhougli the 
troubles at St All)Jin’s, IJolhorn, ij» their (;aiiif;r stages i work of his liJe was all done in Enghtiid, lie r(‘niain(*d 
(h'^tw); ho took part as assessor in llie Privy Caameil ja Scotsman to the end. It Ayas the opinion of wane, 
judgment in tin* HidsdaKi case (1S77); he w'as nmre [ that he never really understood the histori<‘al posit iun of 
closely concerned tlian any other hisho]i with the agitation | the Knglish C?hurch and look no jjjiins to learn. 'Pilloison 
against eonfession in iSnS, and again in 1877. His | Avas a favourite hero cd' liis, and in some ways the 
method throughout w^as the same: he endeavoured to! two men n*sern)>]od one another. Hut Tait liad none of 
obtain a cumplianoc to the law’ as di'clared by the courts ; i TilkdsonV gentleness, and he mde roughshod owr the 
failing this, he made the most earnest efforts to secure I ob.staeies in hk way. To say that lie was a gr(‘at ecilesi- 
obedhmeo to the ruling of the Ordinary f<»r the sake of j af'tical stfitcsnv.in is misleading, for he could noi discern 
the ])eac*e of the C^diurch ; after this, he could do nothing. ! the signs of the times; and, well though he administered 
ffe did not perceive how' much of reason tluf “ritualists” : his office, his work Avas in many Avays a failure. On th^ 
had on their aide: that they wore fighting in some cases j other hand, he was undoubtedly one of the foremost public 

men of bis day. But ho was more : he Avas a man of groat 
devotion and I'Canty of character; and his face grcAv 
steadily in power and nol>ility to tlm day of Jiis death. 

Ai riioRiTiLs. - -P.i.>h.»j» U/l\ Dwid.sun and W, Bkmiaai, Lijeof 
ArvhhUhoi.)Talt^2\^\U, bi.ivlon. 1^91. ■ A.(\T\ir. ('tfiJiuruir tuid 

Craafurd Tait. I .oiidon, 1 SSO.- / dctiuroiy rf Sotinvit} J!,W,rn n/nt 
article. A. 0. T.iit,” by \\\ 11. riibMAM’l.K. (w. ) * 

■ ’ " S. IX. 22“ 


modern thought, and (i) the Oatholu- revival, (n) As 
n.-gards thi- former, ho was himself nota littlt; in syinjwthy 
witli it. Hut altlumgh a very well-read man, lie uas no 
.scholar in tl>e trim .sense of the word, and had neither the 
knowledge to fool sure of his ground nor the Iheidogi.-al 
in.sight to perceive the real jjoint at issue. His <»\tjert 
in dealing with questions of faith, as in dealing with the 
litual <pic.<^tion, was jjriniarily 
a practical one : he wisliod 
to secure ]>ea(;c, and obedi- 
ence to the hiAv as he suav 
it. ronsequently, after his 
symjMthic^ ha.d Jed him to 
express hiinM‘lf faAoiliMbly • 
lowfirds .stnno mnvemeut, he 
I'retiueiitly found him.self 
c/»mp(*lled to draw batfk. 
ll<‘ C'xpressefJ a fpialiPied 
sympathy Avith sonn; of the 
writf'rs of 7s’s.so//s a/nJ ViV- 
vir/ra^ and the.ii joined in 
the censure of it by the 
bisliojjs (liSGl). The same 
kind of apparent vacillation 
WAS found in his action in 
other i;;iscH ; c.r/., in ^he 
C'olenso ease (ISG.’l), and in 
ihe cmitroversy as to the 
UA* or disu.se of the Athana- 
.sian symbol (187*J). It avus 
nalurally and Avulely miS' 
iiiidcrstood. Some who did 
imt know^ Jiim thought, or 
pivtemh'd to think, th.it he 
was a Soei Ilian or a free- 
ih inker. The world at 
large kiicAY betb’r ; but even 
Dr Temple AAariied him, 
ill the c.'isi' of fJssfif/it a fid 
Ju / /r z/'v, *■ ^ (ui Avil] not keej) 
fri^•^nl^ if you comjiol them 

to feel that in eA’ery crisis of life they must be cm tlieir 
guard against trusting you.” (A) As regards tin* secoml 
p(»int, Tail Avas concerned wilh it during Ihi* Avhole of liis 
episcop.ite, and abfoe all on the side of ritual, on Avhich 
it naturally eaine into most diiect conllict witli the recog. 
nized ecclesiastical practice of the day. Ho had to deal 
with I he St (h.*orge’s-indho-East riots in IS.oP, ami the 



Au' imisiior Tait. 

[From a phoUnjraph bjf I,onri(>ti.) 


jurisdictifui of the court. 


for practice.^ (such as confession) Avhicli had Ix'cu Avidely 
used in England since the lleformation ; in other cases for’ 
Avhat, as tlioy contemlcd, and not altogether unreasonably, 
A\’cre covered by the l^dter of the rubric ; and tliat at 
any rate, Avhero rubrics w'erc notoriously disicgardod on 
all hands, it was not fair to proceed against one clas.s t»f 
delinquent only. In fact, it is not too much to say that, 
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TAltf Peter Guthrie Scottish luirtide; and afterwards there followed a number of 

jdiysicist, was }>orn at Dalkeith on *2Stb April 1831. concise treatises on thennodynainics, heat, light, pri>- 
Al'ter attending the. AcadiMijy at Edinbiirgli and spending pf*rtics of matter, and dytianiies, together >Nith an 
a session at the University, he* went up to Cfunbridge as admirably lucid volume of popular lectures c>n 
a member of Poterliouse, Olid graduated as senior wrangler Advances in Physical Science.. With Lord Kelvin he 
and first Smith's ])rizemiy[i, in 1852. As a fellow and collaborated in writing the well-known 'Tnatisa on Xafurai 
lej'turcr of his college he remained in Cambridge for two Fhilom/j/iy. “'I’hornson and Tait,’' as it is familiarly 
y(‘a.rs hmger, aiul then loft to take up the prrifessorship of called (** T and T' ” w'us the authors^ own formula), wiis 
mathematics at yut‘en's College, liella>.t. Tliere he made planned soon after Lord Kelvin liecarne acquainted with 
the acquaintanei' of Andrews, w hfun he joined in researches Tail, on the latter’s ap[>ointment to his professorship in 
on the density of ozone ami on the electrolytic conden- Edinburgh, and it wtis inte.rided to be an all-c(unprehensive 
sation of mixed oxygen and hydrogen, and by whom he treatise on physical science, the foundations being laid in 
Avas introduced to hlamiltun ami qua ternifuis. In 1860 he kinematics and dynamics, and tlic structure conq>letod 
was clioscn to succeed his old master, Forbes, as jwofessor with the jwoperties of luaUor, heal, light, electricity, and 
of natural philosophy at Fldinburgli, and tliis chair he i magnetism. Ihit flie literary ]»artnership ceased in about 
occupied till within a few' months of his death, w'hich j eighteen years, wben only the first pfu'l ion of the plan liad 
ncciirn'd tm 4th July lt)01, at Edinburgh. Tlie first been ix)pij)leted, because each of tlie incijilu'rs felt ho 
.scitaitifie ]»apcr that apj>ears under 'Pait’s nan\e only was could w'ork to l)f tler advantage separately than jointly, 
published in 1860. His earliest Avork dealt mainly with The fricTidship, howiwer, endured for the twenty-tin co 
mathematical Mil »jects, and especially Avith qiLaternion.s, of years Avhich yet reinainc‘d of Tait/a life. Tail also i-ob 
whic.h he maybe rcgaixhid as the loading expoutmt aker la bora ted a\ it h Balfour Stew'art in the Unaef/t Cnirttre, 
tln ir originator, Hamilton. He Avas tlie aiitlmr of two Avhicli Av.as followed by Paradoxical Philui^tqdnj. Anmug 
lext^ bonks on them — one an Ktrinentary Treatise on his artic4(*s may be men tiomi^*, those Avhieh he amoIc 
( 1867), WTitlen with the ads ice of Hamilton, for the ninth edition (»f this Encyclo]»a‘flia on Tjiglil, 
though m»t published till after liis death, and the other Mechanics, Quaternions, Badiation, and Thermodymmiu-^, 
an Jn.trodnction. to (Juaternioiis (1873), in Ashicli he Avas b(-sidt*s the biographical notices of Hainilt(ni and (.’h rk- 
aided by Professor Kelland, wdio ha<l been one <)f his i MaxAvell. The article on Halos in the tentli edit’nm 


teachers at I'^dinburgh. In addit ion, (juatemions AVas one. j 
of the tluMucis of his address as president of the mathe- ! 
matieal .section of the British Assneiat ion in 1871. But I 


(vol. xxix.) is also from his pen. (h. at. k. ) 

TsikStZZe. See Auyssinta. 


he did not hmg confine liiinsclf in j>nre in. it hematics, and 
soon began to ]»roduce original work in mathematical and 
experimental physics. In 1861 - he jmlilished a short 
paper on thermodynamics, and from that ti ukj his contri- 
butions to tliat and kindred departmm^s of sciem‘e became 
frequent and important. • In 1871 he empha.sizod the 
significance and promise of the prini'iple of the dissi}>ation 
of energy. Iti 1873 ho took thermoelislricity for tlie 
subject of his discourse as Kecle leclurcu* at (Cambridge, 
and in the saiiio year he presented the first sketch of 
Ids AA'oll-know'ri thennoelectric diagram before the Boyal 
Society of Edinburgh. Tavo years later researches on 
“ ( ’liurcoal Viicna’* Avith Dewar led 1dm to see the true 
dynamical exj»lanation of the Crookes radiometer in the 
largeness of the free patli of the molecule of the Idgldy 
rarefied air. From 1879 h) 1888 lie was cugageil on a 


Takhtsingjee (18.58-1896), MahrM.i;i of Itbuv- 
nagar, Avas a i^ajjmt chief of tlie Goliel clan, and the ruler 
(•f a (*r)nsidiwable territory in western India, He was 
I born in 1858, ami succceiled to the thr<mc of bhavnagar 
1 at the age of twelve, on the death of Jiis fath(‘r, .laswant 
j singji'e, in 1870. During his minority, whicli ended in 
I 1878, the (‘dnc,ation of the chief Avas directed ami con 
’ trollcil ])y the joint administration of Mr E. 11. I’lich.il, 
j a nienilier of the British ("ivil Service, and Azam TbiMi 
! shankar Oodeyshaiikar, C-.S. I., one of the foremoNt natise 
I statesmoii of India, Avlio had served the state in Aarions 
capacities and finally as minister sim^e 1822. Tliis 
system of joint administration under tin? direction of the 
paramount Power, in cases Avhere the snccrs.sion to tlie 
yadee of large natiA’e stat«,‘.s on the death of tlie luling 
chiefs deAxdvcd upon minors, aams the CAolntion of much 


long and difficult scries of oxperimeTital investigations, 
Avhich l>egaii Avith an inquiry into the correetions required, 
owing to the gfeat pres-sures to Avhich th(3 instruments 
had b(wn subjected, in the readings of the thermoinet<3rs 
employed by the CV/u/Zewye/* expedition for observing deep- 
sea tern jH3ratu res, and whicli were e.xtcndixl to include the 
compn;ssi))ility of Avater, glass, and mercury. Between 
188(*) ami 1892 he published a seric.s of papers on the 
foundations of the kinetic theory of gases, the fourth of 
which contained what i.s, according to Lord Kelvin, the 
Jirst, jiroof ever given of tlufWaterstou- Maxwell theorem 
of lh(* average equal jiartition of energy in a mixture 
of tw'o different gases ; and about the same time he 
cariie<l out i investigations into inqwxct and its duration. 
Many other inquiries conducted by liini might Ix^ men- 
tioned, and some idea may be gained of his scientific 
activity from the fact that a selection only from hia 
jmpers, imbli.died by the Cambridge University Press, 
fills three largo \volumos. This mass of w'ork, it must be 
reimniibeivd, was done in the time he couhl spare from his 
prolVs.sorial teaching in the university, which he ahvays 
ri'gardcd as liia jirimary duty. In addition, he w'as the 
aiUlior of a nninber of books and articles. Of the former, 
tile first, published in 1896, Avas on the dynamics of a 


ex])crieiicc and serious <*onsideralion on the part of the 
local gOAxnnmc.ut. It was tried for the fiist time in the 
case of the Jihavnagar state, and resulted in such ion- 
sjlicuons success that it is noAV the recognized moile of 
administration during periods of minority. The training 
of the youthful cliicf and the conduct of the state’s 
i aflairs under his guardians prospcreil, and at tlie age of 
I twenty Tiiklitsingjeo found himself the indiqiendcnt lulcr 
i of a t(;rritory nearly 3000 square miles in extent, of a 
I highly ]>roductivo character, :and with a iio])nlntiiai ot over 
400,000, euibmcmg larger mercantile and agricultural com- 
munities. His early education, the administrative training 
had undergone during tlie latter years of his minority, 
and above all his suavity of inaiiuor and sympathy with 
his i»eoplo, soon Avon for him the recognition both of the 
British GoArernment and^his own subjects as “a model 
ruler of a model state.'* His first public act w^as the 
sanctioning of the lino of railway Connijcting his tcrritoiy 
with one of the main trunk lines. It Avas the fiist enter* 
prise of its kiml on the jiart of a native raja in western, 
if not ill all, India, and many wore the misgivings expressed 
by thtf old school* of Indian fioliticians ; but tlio enterprise 
was so fully justified by results that before loug other 
native cliiefs followed hia example. The commerce and 
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TftfUbOixi a government of central Bussia, lying for the election of Jefferson as ftcsidoiit, and by 1812 had 
to the south-east of Tula and Hyazan, with an aroa ol V>ecouie an important forue in 'New Vork City politics. 
20,710 square miles. Popuktion (188.*^), 2,519,060; Its j)o\ver grew steadily with the growth of the city, with 
(189/), 2,71o,4oJ (/lomirjiled only), of whom 1,385,100 the increase of the ignorant inimigrant vote, and with 
were women ; average density 105 per square iniJe, ami i the introduction f>f the spoils system. It reached ita 
urban p<.pulation 221,697. The goveriiincnt Is divided height of power under the leaiikr ship of William M.Twecd 
into twelve districts, the chief towns of which are Tamhoff j about 1S70. In iJio mayoralty and the other adminis- 
(18,134 inliabitants), Borisoglyebsk (22,3/0), Klatina ■; trativo oilices and in the common council of the city, 
(1533), Kirsanofl (10,6//), Kozloff (40,347), Lebedyan 1 in the chair of the governor of the stfite, and even in 

(13,352), Lipetsk (20,323), Morshansk (27,756), Shatsk I some of the judges’ s/wits, Tweed had placed or baxl 

(13,928), bpassk (6024), Temnikoif (;)737), and irsmaii | secured the (dection of atromplicoR or to(j|.s. A system of 
(9843). Ill 1897 there were 191 1 schools, attended by j ojOithd ]>lunder then began that has had few jjarallels in 

8o,;)00 l>oys and 22,100 girls. Agriculture, the chief ( modiTii limes. How much was actually stolen can never 

industry, has greatly develo])ed, machinery Indng largely i be known ; but the bonded debt of the city, which was 
us(mI on the wdde prairi( 3 s. Of forests there remained in H3G,000,000 at the beginning of 1869, was J?97,<aJ0,0O() 
1900 only 1,221,900 acres,, while 5,760,200 acres were in Se])tember 1871, an increase of »$Gl,t>00,000 in two 
under cereal crops. Tlie average yield of cereals in 1895- years and eight, months : nor was this all, for witiun the 
1899 was: ryo, 20,101,000 cwt. ; wheat, 191,000 cwt.; ! same period a doatinj.: dt‘bt of *§20,000,000 was incurved 


f»ats, 9,101,000 cwt. ; and barley, 12,250 cwt. ; all cereals, 
32,346J)0() cwt.; also potatoes, 13,415,000 cwt. Goo/l ! 
breeds (4‘ h/mses and h«n-ned cattle are raised, and there j 
were in 1897 491,100 liorses, 321,800 h/irncd cattk*, ■ 
1,121,710 sheep, and 4^8,770 pigs. Manufactures are ! 
still backward, the chief factories being flofir-milK • 
distilleries, sugar works, and tallow works, whose aggre- , 
g.ito returns in 1897 amounted to only about 16,000,000 : 
r(»ubles, I 

Tsunboff*! the capital of the above governrmmt, i 
on tjic 3’sna river, 300 niil('s south-east of Moscow by rail. 

It is a tiraiiie (own, the merchants of wliirh carry on a • 
ci)ii>ideriible trade in grain and cattle. I’opulation (1897), ! 
18,131. ; 

T2lt?liS0| a town cJ Oelgiuin, in tlic pro\ince of Kast ; 
l'’lamlers, 25 miles east <4' (ihent, on lln‘ Sclieltit, with a ' 
station on tlie line from Malines to Saint Nicolas. Us s 
maniifaci iire.s inclmlo Ja<‘c, i otlon and woollen fabric.s, and ; 
.s<iap. ,)n(e yarns and tissue.s are also [»r(»duced. Potm- j 
lafioii (comnmmd, 1880), 9913; (1890), 11,030: (1900), 1 
12,318. i 

Tammany Hall| a Jiolitiejil organ izathm in tJio ! 
city of Now York, L.S.A., claiming to bo ilm regular i 
nipi'i'seiitative of tlio Democratic party in that city. It | 
lakes its namo from a sachem or chief of the Th-Iaware i 
Indians, Tamancnd or I'ammany, t]i(5 namo its«*lf meaning 
‘Mh<i Allable.” In May 1789 the “'rammany Society t>r i 
C\>lnmbian Order” was founded in New York C‘ity as a j 
patriotic, benevolent, and non -piilitical organization, and ; 
with the witoiit to eountoract the iidluonce of what was | 
believed to be the aristocratic Order of the Cincinnati. | 
In 1805 it was incorporated, in 1811 it built its tirst hall | 
ill Frankfort Stre.(‘t near the (-ity Hall, and in 1867 it 
moved to its present hall in h'ljurteenth blnn^t. The 
.society was a secn^t organization, divided into trilK'S, witJi | 
s'ieheiu.s (the most important being the Grand Sachem) 
as the chief officials, and with a ritual of supiK^sedly 
Indian character. This “Tammany Society” is Ti<*t itself 
the well-known [lolitical organization, but rents its liall to 
the Tammany Hall General C'ommittee, the “Tammany 
Hall” of iiolitical notoriety: the leading members, how- 
ever, of the “ Society ” and of the “ Hall ” are identical, so 
that the difference betw^oen the two is little more than 
nominal. - Almost from the beginning Tammany has been 
actively engaged in politics, being part of, and during tlje 
greater period of its existence actually representing in New 
York City, the Democratic party. It lias had local rivals 
at different times, but these, though successful for a while, 
have not lived long ; on the other hand, the Hall has not 
generally been regarded with favour by the Democratic 
party throughout tiie country at large. In 1800 it worked 


making a tc>tal of §81,0()0,0(t0, ni over XI 6,000,000. 
For this vast snm the city liad Soiiietliing to .show, but 
A cry far from what it .sJionld have liad. The method of 
plunder was the presentation of c-vcc.ssivc bills for work 
• tone, os]K‘cia]ly in cf>nnexion with the new' court house 
then being erected. Tim bills were ostonsilily paid in 
full, blit ill reality only in part^ tlu^ rest being ret/iinod 
by 3'wecd, .ind divided aniong.st his folhovers in pro- 
portion to their inqiortaiice. The total c*o.st of the 
iniirl hoii.se to the city was al»out *§ 13 , 000 , 000 ,^, many 
times the actual cost of construction. Later investiga- 
tions sliowed that §404, rM 7 - was paid for safes, and 
.V7r>(/0 for thermometers to bo used in this building, 
'riie amount ])aid in these tw'o years for the city print- 
ing and st'iliom^ry w.as marly §3,000,000. llie eiid 
«*aiue through a jiotty quarrel over the division of the 
.spoils. One of tkj»])liinfiev<'r>, dlssatlstiisl with the offi/e 
lie h.ul rocei\(d, gave to the .Vf/e Vorh Tirnca a co['y of 
certain .sw'oUe.n a«;e(»nnts which .showvd I'onclu.sively ihe 
stealing tiiat had been going on. I'lio betl( r cIa.sso.s were 
now thoroughly arousc*d. and with .Mr 85a.muel J. Tildcn, 
aftcrwanls governor of the .state, at llmir Inad, /•om- 
pletoly overthrow tJie ring and rescued tlie city. Tweed 
wa.-J trioil and eonvietod, but afterwanls relcasetl «m a 
teehnieality of huv ; he wa.s re arrested, but luaimgod to 
escape and tied to >Spitiii ; was identiliol and Ijroiight back 
to gaol, v\here he died in 18/6, Tiie rest of tlie gang 
fare/i little bolter. Tammany iUelf, Imwever, was not 
killed, but seob lie<l. Within a few years and under a new 
leader; “ I-»oss” Kelly, it was again in control of the city. 
Kelly wa.s .sneettided after his death in 18^6 by llii h.'irrd 
(Voker, a. former .saloon-keeper, who be<*aiiio al/.sohjte. 
mastin’ of Tammany. During tlie y(‘:»rs 188 1 to 1902 
'raminanv wa.s in virtual control of the city govt ruiner.t 
about half the tiiih*, a Tamhuiny tuid a reform mayor 
i»ften alternating. The tw'O most conspicuou.«ji ovt rtiirow.s 
of Tammany sineo, the days of Tweed were in 189] and in 
1901, the latte*- being the mori* imjiortant, in tint pr;n t.i. 
cally the whole reform ticket fr.im may(»r to alderman was 
elected. 3'he gro.sser fonns of eornipting tint, prevailed 
under Tweed did not as u ruh» prevail in litcT years. 
Inst^oad, the money raked by and for tho Hall and its 
leaders has corne frojii the blackmailing of corporations, 
which find it easier to buy jieat’o tha.n to fight for their 
rights; irom coriwmtions "wliich de.vire eome.s^ioiis from 
the city, or which do not w*ish to l»c interfered with in 
eneri>aehmerits on public rights ; from contributions of 
the ffipior-dcalers, whose lictmce.s are more or lo.s.s at tlie 
mercy of an anscrnpulou.s party in power ; from contribu- 
tions of other deiilors, e.speeia)ly in the poorer [arts of tho 
city, whose business can luj hamtwred by tho yxiliec ; from - 
contributions of office-holders and candidates for office ; 
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and, lastly, from contributions, obtained indirectly 
through corrupt police olticials, of the criminal classes 
and gambling establishments in return for non-inter- 
vention on the part (^f the police. The ])ower of 
Tammany Hall is the natural result of the wcll-rcgn- 
lated mac.hine which it^kas built up throughout tlie 
city, directed by an omnipotent '‘boss.” Each of the 
“ assembly ilistricts ” into which the city is divided 
sends a certain number of representatives to the Geiieral 
(Jomiiiittco of Tammany Hall, hlach district also hits a 
“ boss ” or leader and a ('onmiittee, and those leaders forju 
the l^xetMitive (.\>mmittee of the Hall. There is also a 
“ca]>tain ” for cacli of the voting })reciucts, over 1000 in 
number, into which the city is divided. Tlie patronage of 
the cily filters down fnnii tlie real ‘‘boss” of the Hall to 
the luc.J [uecinct loader, the latter often having emo or 
mure small munieij):il ollicos at his disposal ; he also 
handles the election money spent in his ]u-ecinct. The 
party In^adpuirters in th(‘. ditferent assembly districts arc 
largely in the nature of social clubs, and it is in coiiMdcT- 
jible licgree throngli sochil ineajis that the control of the 
Hall over the pofTor classes is maintained. The head- 
(ju.iritn’.s :ue generally over or near a saloon, and the 
salooii-ki*('pcrs (hrongli tlio city belong as a rule to tlie 
Hall - in fact., are its most effectiva? allies or inem Ivors. It 
should bo remembered too that the Hall is not subject to 
divided counsels, but is ruled by one man, a “boss” who 
has risen to his position by s^lieer force of ability, and in 
vvlio.se hands rest the fimunres of the Hiill, for which he is 
accountable to no one. The incorporation of Kroohlyii in 
the city of New , York bad not up to 1002 Jed to the 
extension of Tammany into the former city. (See New 
Youk City.) ^ (f. ti. u.) 

TstminorforSi a town in ^10 grand duchy of 
Firdand, cajiital of the government of Tavastehus, on the 
ra[dds conneeting Lakes Nasi-jarvi and Pyha-jarvi, 125 
miles by mil N.W. of Helsingfors. Tavastehus being the 
chief industrial ]vrovince of Finland, 14,000 workers are 
omfdoyed in factories, the yearly returns of which ariioimt 
to -FI, 100,000 marks, including textiles, 20, .'540,000 marks ; 
paper, 7,460,000 marks; timber and wwkI, 6,226,000 
marks. Tammerfors is an imjKvrtiint' centre for the manu- 
facf.ur(i of and trade in critton, linen, and woollen goo<l.s, 
leatlicr, and paper. Population (J875\ 81-12 • (1898), 
28,7‘2.“). 

Tsimpai a city and seaport of Florida, U.S.A., 
(^a[>it;il of Hillsboro county, on Tampa Bay, on the w'e.st 
side of the ])cninsula, on the Plant and the Florida 
Central and PeninsuLx raihvaya. It is a favouritrv winter 
resort, with magnificent hotels, good w’ater-sujiply, and 
sewerage system. The harbour is excellent, with ami>le 
<lepth of water, and the city has regular .steamer communi- 
cation with the principal ]x)rts of the Atlantic and Gulf 
coasts, ft has a largo cotnmcrce in lumber, ])liosj>hates, 
and cig:irs. The .chief industry is the manufacture of 
cigars from Cuban tobacco, an industry which for some 
time increased rapidly, as indicated by the following 
figures uf iK>pulatkm : (1880), 720 ; (1890), 6532 ; (1900), 
16,839, of whom 5085 were foreign-lvorn and 4382 
negroes. 

Ta.ne8fa.-8himd| an island 36 1 milt's long and 
7J Ivroad at its widest jiart, lying to the south of Kiushiu, 
Japan, in 30" 60' N. and 131" E. It is a long low' stretch 
of land, carefully cultivated, and celehrabjd as the place 
whtno Meinlcz Pinto landed when he found his way to 
jH])au in 161.3. Until modern times firearms were 
colloquifilly known in Japan *a.s “ Tanega-shima," in 
allusi(vn to tlm fact that limy were introduced by Pinto. 


-TANGANYIKA 

The distance from Misaki, the most northerly point of 
Tanega-shima, to Satonomisaki, the most southerly ^)oint 
of Kiuslriu, is 23 miles. 

TftnSfa.nyika, a vast lake in East Central Africa, 
the longest freshwater lake in the world, measuring just 
over 400 miles, with a gcncml breadth varying from 30 to 
45 miles, and an area of aliout 12,700 square miles. It 
occupies the southern end of the great central rift valley, 
which terminates sndJcnly at its southern point, the line 
of depression being represented faiihcr south by the more 
e;i8terly trough of Lakes Nyasii and Ilukw'a, from wdiicli 
Tanganyika is separated by the Fiiia plateau, composed 
of old granitoitl ifvcks ; tlujngh even here traces of old 
valley- W'alls are sfiid by Dr Kohlsch titter to exist. North 
of Tanga, nyika the valley is suddenly interriqitcd by a lino 
I of ancient eruptive ridges, which dam back tlie whalers of 
I Lake Kivu {gju), but liave been rcci'ntly cut tlu’ough by 
j the outlet of tliat lake, the Uusi/.i, wliic.h outers Tanganyika 
I by .several mouths at its northern end. 'flie tint ]»l.un 
i traversed by the lower Eusi/A w‘a.s evidently once a ]>ortion 
I of the lake tloor. Tanganyika has l>ecn f(U*ined by llie sub- 
I sidene(‘ of a long nairow iracl of country relatively to tlie 
I surrounding plateaux, which fITM to the lak»* in abinj)!, 
j c.lilFs, sf»me tlumsand.s of feet high in plac(‘S. The giologi- 
I o.il formations thus oxiiosed sliow that the plateaux are < inn- 
I po.sed of a ba.sii of eruptive material, overlaid by ennjinons 
I deposits of reddish .sandstones, conglomerates, and (|narl/.- 
; ite.s, (»xpo.sed in ]jarts to a de]»lh of 2tK)() h-ei. l»e>ide.s 
; the plain to the nortli, a considerable in (a to the, we.st, 
near the Lukiiga outli't- (see below), shovv.s of Jiaving 
1 ^ 1*11 once covered by the lake, and it i.s tin* opinion of 
Mr J. E. Moore that the sandstone ridges vvliiih here 
bound the trough liave been recently e]t‘vatetl. and lia,vo 
bf'on cut through l)y Ihci Liikuga during the ])ioress. MJie 
! pa.st history of tlie lake is .still a dls^iuted (jut'stion, Mr 
i MoonAs view that it represents an old Jurassic arm of 
the .si^-a being contested by Dr Stromm’. TJio mapping of 
Taiigfinyika, w'hich long rested on the surveys of Mr H ('. 
Hore, puldished in 1882, has received conrJdcralvhs nio<li- 
fication from the work of Fergusson, Lemairo, Kohlscliiitter, 
and Giblvoiis, who hav'o shown that while tlie general f>ul- 
line of the coasts has U^cn dmwii fairly correctly, the wdiole 
central jioii.ion, and to a lc.sser degice the nortliern, must 
Ive shifted a considerable distance to the we.st. At Mtowa, 
in 5^ 13' S., the amount of shifting (»f the west coast i.*^ 
alKvut 30 miles. At Djiji, on the east coast, the longi- 
tude is given by Fergusson and KohJ.schuttcr respectively 
as 29" 42' 0" E. and 29" 42' 38'' E,,^ as compared with 
30" 4' 30" E. of Cameron, a difference of some 25 miles. 

Recent investigations h.avc shown that the Mlagarazi, i»orhap.H 
the largest river t.hat enters the lake, derives most of its wat<ir 
from the rainy districts cast of the atm) of high gi*oiiiid wJiich 
slmts in the lake on the north-east. Tlie main stream, in fact, 
luis a nearly circular course, rising in 4® 40' S., only some 10 niilc.s 
from the lake shore and less than 40 miles from its mouth, though 
its Icijgtli is nt Ica.st '*220 miles. The other hranclu's of inn 
Mlagara/.i, which traverse the ^mewhal arid panite plateaux 
between the lake and 33® E., hring comparatively little water to 
the main .stream. In it-« lower course the livcr is a rapid stream 
Howing lictw'cen steep jungle-clad hills, with one fall of 50 feet, 
1104 is of little use for navigation. The various channels of its delta 
are also obstructed witli sand-banks in the dry season. The 
Rusizi, the next (or perhaps ctjiial) in importance among the 
feeders of the lake, has already been spoken of. It receives many 
tributaries from the sides of the rift valley, and is navigable for 
canOes. The outlet of the lake to the. Congo after running 
.^trongly for some yeara, has .shown signs of ceasing to flow. This 
i.s due to the gradual fall of the lake level, w'hich was in pro- 
gro.ss from about 1830 to 18n0 or later, and which was estiinaied 
by 'VVissiimiin at 2 feet annually. In 1808 Captain Ramwiy found 

I "" ’ ' ' ' ' ~ 

I * So given in a lef.ter to Mr Fergusson ; the final result, pubUslu-d 
' in 190*2, is 29* •10'2', but it is not clear whether the figures refer to 
1 the same point of observation. 
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that a wide lend plain, which hail before been covered by water, 
intervened between Ujiji.aiid the lake, but stated, that no farther 
Rinkiug had taken place during the two previous years. Near 
Tembwe head Mr L. A. Wallace found recent beaclics 16 feet 
al>ovo the present level. Further fluctuations have since Ukcii 
place, for whereas ’the Lukuga was repoitcd blockcn by a bar 
about 1897, a certain amount of water was foniul lloAving (lowii by 
Mr Moore in 1899 ; while in 1901 Mr Codriugton found tlic h-vol 
1 or 5 feet higher than in 1900, the outlet liaving again silted up. 

In any case, the altfjrations in level appear to be merely jieriodic. 
and duo to fluctuations in rainfall, and do not iK»iijt, as some 
have supposed, to a secailar drying up of tlie lake. 

In the j)artition ol‘ Africa among the Knroi)c.an Powei-s, the 
sbo]-cs of l anganyiUii have been shared by the Congo State. Great 
Ihitain, and Germany, Gn^at lirilain bolding tlio Siaitheni cx- 
trciiiitv, Germany the cast, and the (kmgo State the west. Stations 
have Leon cstiiblislied oif tlui4ako by all three I’owei-s, the 
principal being— German : Hismavekburg in the smith ami 
in the tmrth ; Jbilish : Sumbu ami Kasatalnwe, on Oiimeron J3ay ; 
lielgiai'i : Mtowa or Albertville in 6*^ S. Alission.irics. especially 
llic Catholic “White Patheia,” ’iic also active, on its shores. A 
small steamer, the iiomi Xiurs^ was placed on llie lake by th<* 
Loiichm Missionary Society in but is now owned by the 

AlViean Lakes Gorpcintion : a jniger steamer, the /M/Wj/ 
If'issuia-itit, carrying a <’tuick' tiring Knipj) gun, was launehed in 
19n0 by’ a German expedition under Lieulenant Sehloifer : and 
two ollu'is aie. owned by the “ 'fanganyika ConcesHioin" and i 
Katiinga (‘imip.inies. The gie.jter ]nirt of tin* trade with Taiigan- 
\lk.i 18 d<me by the Afiicaii*l9akes C'orporatiuii by tlic Shire-Nyusa 
route, hut 1 he tieniiaiis liMVO heeii active.. in oiteiiiiig ilji »iOVeriaiul 
mutes Iroui Dill eS'Sjilnam. 1 

ArTiioKiTiKs. Mooue, ill Journal^ September 1S97 and | 

danmu} 1001 ; To tfe' Manniitinn of fhc Jfoon, lioudon, 1001. — | 
WvM.fVn:, (ii'oyr. Journal, .hinc 1890 .— 'IIamsay, in Vcrht^alL j 
*\ Unu'll. fur Krtlhuhiir /*Vr/<a, No. 7. 1898. — (D.AVMNC and j 
Koili si'inJT'i'iMi, in yiifl, o/w tfrn JU'afsrh'H }^rhuiLtjf'hirtf‘n^ Nos. ! 
1 and li, 1000. -KoJn>rn<!'n'Kii, in I'rrhavJl. JJr.J'irh. (^•injra- | 
p//c,i/f/f/,’s. lOOl. Fhitoi'.'.soN, ill dcoL Maij,^ August 1901,-- | 
Sru'tMtJ:. in l*r(t rotonns MiUf Dei i nihcr 1901. -Ouiuii N'«.'rf»x, ' 
in (!<o(jr. ,/aarnaf^ May 1902. (k. Ific.) 

TstngferinUndei a town of Pm^bia, province of • 
Saxony, on ilu' Eiho, l.'l miles north ' n(»rth -oast from I 
MagdeluiriT l»y rail via Stcndal. It has numerous buildings : 
of the 1 Ith and loth centuries, iuclmling the turroted ! 
walls, flic, churdi of St Stcjdicn (l^lVfl), atul the town Itall. ! 

ea.'^llc, built in the 14th coutnry, was the cliicf resi- 
<lcncc, uf the Margraves of llnindenbiiig. Tlu-ro is a 
school of navigation; and the manufactures include sugar,, 
oil, >hol, ami brewing, and then* is a trade in corn. 
Population (1885), 5852; (1895), 9050; (1900), 11,524. 

Tstngfior (improperly Tanffier,% locally Tanjah\ a 
seaport of Morocco, situated on the Strait of Gibraltar. It 
is the <mly tow'u in the empire in 'which the otfeets of 
progress are marked. As the seaport ucarest to Europe it. 
lias l>een for over a century the diplomatic liea<lf]Ututer.s, 
since the Court divides its time. beUveeu the tliree luetro- 
poJitaii l ities — Fez, ManVikesli, and Mciiuiuez — and caiu- 
l»aign.s for the chastisement of unruly tribes. The nucleus 
of a co.smopolitJin society thus forme^l has expanded into 
a most powerful community, enjoying privileges and 
immunities unknown to natives wdio do not receive its 
[irotection. Not only has the steadily increasing number 
of visitors induced the ojieniiig of first-class hotels, but 
extcn.sive building operations have been neces.sitated, 
resulting in the immigration of some thousand.s of artisans, 
chiefly Spanish. Several printing-pres.se.s liave been e8tal>- 
lishcd, and Tiowsi>apers appear in fc>pani.sh, French, ami 
English. Among the more apparent signs of development 
are the European shops, 'which are replacing the pictur- 
e.squo native cupboards; the drinking den.s, wliich have 
sprung up at every corner ; telephone 'NVires, and electric 
light; w4iile for corn-mills, tfec., Kuroj»ean machinery lias 
lieeu intrfidnced. Elsewhere tlicse details might .seem 
trivial, but in so conservative a land as Morocco they are 

^ Tlio troiiJitorence of the Gcrinau station from Ujlji, 7 miles uorlh- 
Avesi, to Kajoma Bay — a better liarbour — is meditate*!. 
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signs of the times w'hich did not fail to arousse the alarm 
and disgust of the late sultan on las only visit to the 
city devoted to dogs.'^ T'he EuroiK^ans number iiorhajis 
6000 in an estimated population of 25,000, the Jewish 
element forming a somc'vidiat larger proportion. Tangier 
is the liead(pmrter.s of the F^^clscaiis, the North Africa 
iMission, ami the Gospel Union of Kansas. Of the annual 
imports, wliicli average about .£300,000 in valud, but were 
*£427,750 in 1899 and .£488,670 in 1900, about two-fifths 
come from or through Great Britain and Gibraltar, and 
nearly ono-fourtli .from I'rAuce. About one-hnlf of tlie 
total value repre.'^ents cottons. But for iiycrea.sed facibtiti.s " 
for reaching Fez and Meijuinez by w'liy of Laraicho and 
Rabat, the im|>orfs by -w.ay of ^’angiiT 'would be much 
greater. The exports average* only about £260,000 in 
value, thougli in 1900 they re.-^e to =£586, 270, .so that 
there is a constant drain ol s!jicci<,‘, mad».‘ up for, however, 
at somd of the other ports. The f)nnci7)al ilcm.s under 
this head arc : — Oxen, .£7.’),700 in 1900 (chielly t(» Spaing ; 
slipjxirs, i;'62,000 ; wax, £46,200 ; wmJleus (to llu* East), 
Xll,200; eggs, £78,000 (chiefly t*> Sj»aiii); and goat- 
skins, £40,500, the agricultural jiroilmu* finding but a 
slight outlet at tills port. Shijiping enJeied (1896), 
324,18:3 tons; (1898), 391,517 toiisj (1900), 123.900 
tons. (li. \i \) 

Tsinjorey a city and district of British India, in the 
^Fadras rresideucy. The city is situated on tin* right b:nik 
of tlui (.*auvery ; an im[>ortaiit junction on the ^South Indian 
Uailway, 218 mile.s south of Madras. Population (18.SI), 
51.745; (1891), 5l,.390; (1901), 57,005. ' Munieipa) 
income (1897-98), R.s,94,920. Tanjovc is a great centre 
of Brnhinaus and of Sauskrit literature. There are Roman 
Catholic and B.P.G. missions. St Peter's College had 
126 students in J *896-97, the tlirce high schools 541 
pupils, and the Priftcc of Wales medical schcK>l 25 students 
aiul an endowment of Rs, 1,00,000. There are five tainting- 
])ress(^s, Issuing one vernaculHr new.spapcr. Though the 
city makes specialities of jewellery, cari>ets, modelling in 
jiith, ike,, it has no large industries. 

T}i« ilritricl i»f Tan-tore has jin area of 3709 square miles ; popula- 
tion (1881). 2,131,019 ; (1891), 2,228,114, showing an increrisc of 
nearly 5 per oeiil. ; average density, 001 jHirsons por square mile, 
compared with 252 for the provinro generally*,,. In 1901 tlio 
l>*)pulation w.a.s 2,245,301, showing an itirrcaso of less than 1 per 
cent. The land revenue and rates in 1897 -98 were 118.07,20,484, 
the iiiridtoiico of assessment being Rs.5 per acre, compared with 
11.1.2.0 lor the province generally; ciUtivalcd au-a, 1.273,606 
a*;rt;a, of wliich 957,814 wore irrigated, including 827,901 Irom 
Government canals; numb«.*r of police, • 1238 ; boys at school 
(1896-97), 62,065, lujing 33 per cent, of the male pojmlatioii of 
school-going age ; girls at school, 7116, being 4 per cent. ; regis- 
tered deatb-ratft (1S07), 27 '4 per 1000. The one staple ciop is rice, 
which is grown on 85 per cent, of the total cultivated area. The 
chief irrigation work is the Canvery delta system, upon which 
th*^ cajntal outlay has been Kb. 19, 94.978. In 1S97-98 the in igaU d 
area was 989,808 acres, and the net profit W'as 41 ptv cent. The 
district is traversed by several branchea of tho South Imlian Ibiil- 
wny, running to Mayaveram, Karikal, NegapaUm, ami Mutliip**t. 
Tho district boanl has undertaken to extend the labt-nained brancli 
tt> Avodniyarkovil. There are no large industries, *‘.'C(;cpt one ricc- 
cloaning mill. The chief seaport is Nega]»atam. In 1897-9S the 
total sea-borne trade was valued at Rs. 1,94,29,666, cliiefly exports 
of rice to Ceylon. 

Tank Ships. Soo P>:trox.ki>m and Skicbi ilding. 

Tann^^Rathsamhauserii Ludwiff Sam- 
son, Bauon von UNO ziJ DER ( 1815 - 1881). Bavarmu 
general, 'W'as born at Darmstadt on the 18th of .ln]\e I8j5, 
the acion of an old Alsatian family. Entering tin* army as 
ensign of artillery in 18:33. he soon afterwurds. in que.st 
of adventure, joined a French military expfslition opurat- 
iiig in Algiers against the Tunisian frontier. In 1840 
voji der Tann took pari in the Danish wa^ and especially 
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(li.stingi ashed himself at the lini‘s of ],)up|i(jl. liecomiiig 
lieuteuant-gonoral in ISoO, lio nn.'is i?i command 

fd a. divinit^ai. In the ^^al• of lS(U> he wa-* chief of tho 

staff t^) Prince Charles of Bavaria, \vlu.» commanded the 
South ( iennap conlinj^eiits. Allh(»n;;h \ cliomently attacked 
in th(j 171 tramontane pie^Sgfor the unsuccessful issue of 
this campaign, lie continued to enjoy the favour of the 
kin^, and ieceiYc.d ]»roinotiun, being aj^nointed in 18G9 
commandant of Miuuch. In the Fianco-liermaii war ho 
commandi'il the 1st Bavarian corps, and fought with 
grciit. gallantry ut Worth and' Sedan, being in the latter 
iuitlle i>roiuinently conceriie<l in tin; attack upon Bazeilles. 
Tr.iiislcrre<l in the autumn h> an iinlejicndont eomriiand on 
the l.nire, lie conducted tho operations a.gfdn.st Aurello d«i 
I'alatlines, at first with marked success, ami forced tlie 
Mirnnider of Orleans, lie had, liowever, at Couliuiers to 
give way before a numerically larger French force; hut 
reinlorced, he fought several suceessful engagotnents under 
the ti'rand Duke of Mcriklonburg near Orleans. On tlie 
t nanination of the war he was appointed c<»mmander-in- 
cliief f»l the 1st Bavarian corps, a [lost which he held until 
liis deatli at Me.rau on the 2(»th of April 1881. 

Tantah, a towm of I^ower Egypt, in a central position 
maily midway hetw'een the tw'o main )»ranchos of tho 
Dc.ltn, and converging^point of seAeral railways traversing 
the Doha in all directions. Jt is the cajulal of the ricli pro- 
viijci' of Oharbitdi, and is noted for the fairs and Moslem 
fe.sliiAl.s, w'liich are hold three times a year iu honour of 
the retuuvnod saint, Seyyid oj-lliMlawd, and are sometimes 
attmnled by 2()t),OGO pilgrims and tra<l<Ts, There, are a 
large railway station, a very fine mosqm; (restorer! ), and a 
palace of tlio Khedivo. (1900), 35,000. 

TsipaJOS* ,See Amax«)\. 

Tapestry. See Tkxtilix • 

Tarai a district town of Uns-^ia, W'estern Siberia, in 
the government ToImiIsIc, 201 miles N.X.F of ili»* 
Trans-Si liin'ian Bailway at Um^k, on the left bank of the 
Irtysh river, 35 miles below* its jundioji with dhe ri\(‘r 
3'ara. It has a. distillery and several tanneries, aiid 
tin; snirounding country is beginning to bo Ihicklv | 
populated with Uussiaii immigrants. Popnlalion (bSDT), ' 
722.;. ^ i 

- I 

T3>rAI| ur FU\AI ( - moist land), the naiui; of tile i 
siibuioiiiane strip of marshy jungle stretching along • 
iH-ncath the, lower ranges of i\h- Ihnial.i>a in mirllu-rii ' 
India. 1 his strip 1 ‘Ntends roiiglily from the .lmnnari\*-r 
on tin* wvst to tlie Bfahiiiapulra (m th(» ('asl. Fvoryw’h(a*e ■ 
it is most utdieallhy, and inliabitc'd only by tribes wbo i 
seem to be proof against inalaiia. A large portion lies j 
within Nepal. The part beh.vv the Kiiinaun liills used j 
to bum a district of the Xortli-AVosterii Provinces, called 
Mar.ii, now^ .;oinbined with Nairii 'ral. Area, 903 s({uare 
miles ; population (1891), 210,508, .diowing a. density of 
219 ])t;rsons per square mile. 

TaranCOn, a town of Spain, jjrovince of (hieuca, 
vvitli a station on the railway from Aranjuez to Cuenca. 
Population (1887), 5000; (1897), 5310, It is situated 
in a ]»lain w-atered by the river Kianzarcs, and the })riu- 
<‘it.al jirodiicts of the district are wheat, wine, oil, and 
fruit. The town has some manufactories of linen goods, 
<listilleries of alcohol, and saw’-mills. The streets are 
regular, and contain many gowl modem houses, including 
the palace of the Duke of Kianziiros, who became the 
morganatic husband of the Queen IJegent (Christina of 
bourbon, widow’ of Ferdinand A^ll. and mother of l.salK)11a 
11. lie built this }»alace and gardens, and restored the 
convent of our Lady of Kianzarcs. Tarancon has a few 
old churclies ami convents. 


TArCintOy a seaport of southern Ibdy, on the gulf of 
tho same haino on the loni.in Sea. In 1801 the military 
ijn|joriuMeo of TivianlOj whiUi isapoiwu li hud foiCUdvl, 
was recognized by the Italian Government, and in 1801 a 
I Naval C!omTnis.sioii designated it as third maritime arsenal, 

I after Siiezia and Venice. In 1882 it was ileelarcd the s(xit 
j of the second niariliim; dci»artmenL in place of Naples, but 
I the declar.it uni was afterwards withdrawn out of regard 
[ for N'ea}>olitan susceptibilities. NiAertheless,* the arsenal 
j must in time tak(‘ precedence over that of Naples, which 
! will tlnm be given over to ]n'ivat(; industry. Work w’avS 
I I'cgun on the arsenal in 1883, and eontinued as the tinaneoa 
j of the State permilted, ami already it is capable of turning 
; out new war-vesseh and of executing repairs of all kinds 
; for the Meditcirane.in Squadron. Tho arsenal extends for 
I a mile and a half on thc^soutJiern eoa.st of the Mam 
I Piccolo, wlucli oonstitiit(‘s its chief basin. M'hc receiving 
dock and the. ancliorago for toijn'do- boats, with a wido 
landing-stage, form doj>endeiieies. The ar.^enal pr.'qier 
faces north-i‘asl, ami has an area (>f 2,501,01)0 square 
metres. Its tlock is 220 metres long, 38 nieln's wide, 
and 11*50 metres ileep. The dock is divisibh^ into two 
comjiartinenls, each ca]»able otin^ontaining a full -sized 
battleship). It holds -70,000 metres of water, wliieli can b .3 
drawn oil' in eight hours by two OOOh.ji. steam imrnp'^. 

! The. <*<[ui[)nient of the arsenal couq.risos (‘rancs up to 100 
I tons’ lifting pkow'cr, eight \vorkslKq»s, supply luagaziims, a 
I coalyanl of 85,000 tons’ ca]>acity, tlircc-quavteis of a mile 
! of wharves, two moles 100 and 180 metres long, complete, 

• rail w'ay coirnnuiiic.it ion bet w’een ail p)oints of ila woik.Nlnq^s 
I and y.irds, and an aqiiedurl snp]dyirjg 1000 cubic melres 
' of water a d,iy to tw’o re-crvoiisof the capacity of 200 and 

• 2000 cnl)ie metn*.-;. In addition there- aie utlcM- naval 

• dt;pi*ndencies, barracks for marines, and an amnniniiion 
I (k;poL. The Mare (iramle is connected with llic .Man* 
j Piccolo by a cliaiind 800 nu‘tres long, eonstnicted .o. .'i 
] eo-,t of .Xd 20,000, a,nd sufficientiy ca]Kicion-, to permit the 

passage; of tin; larg.;st battleslii]).;. In its picsciit loim 
it providt‘s well-slielteicd anchorage, II m»‘t,-e,s tleep and 
0325 acres in otent. Taranto as a port is theiebae, 
supiaior to iSpezr.q d’oiik'ui, AMarsdllc.s, and ( 'laaboiirg. 
Tile, cliannel was bridged in 1887 by an iron sw i\el-bnMgf’, 
which w’licii oj)eu l(‘avos a ])ass!;gc-w'a\ 00 uieties broad. 
In consequence of the. eslablislimcnt of the arsenal the 
importance of Taranto is siciulily increasing. I’lie citinUd, 
built iu 1101 has l)eeii dtunoiishod. Largt; new buildings 
and witlc streets have been constructed. The city is the 
.sc.ai of an aiclibi.sho}»ric and a sub ])n'fecturo, ami also in- 
cludes 23 associat.ion.-v, several of wliich an' mnliial beneljt 
.societies, four chai it.d»leinstitiif ions, and wel]-ke]»t municipal 
and Goveniinent schools. Tlie chief iniinstry is the culti- 
vation of oysters, the 0-^/rea Taranthm Ix'ing a variety of 
the Lhlrm Mnfin, The oy.ster parks are four in minibcr, and 
yielil an annual total of 27,000,000 oystm-.s, worth £10,000. 
Besides oy.sters, 9’aranto carries on a large trade in co::c, a 
speci(:.s of large blat^k mus.sel of pleasant flavour, which is 
packfxl ill barrels with, a special stuice. The other chief 
trailes are barrel making, oil-making, soup-making, ami a 
m<ither-of-[»eiirl button factory. Coi n, honey, and fruit arc 
largely exported from the district. Population (18811, 
20,000 ; (1901), 53,000. 

Tarapaca, a province in the north of (3iile, situated 
between la"* 30' and 2r 10' »S. and 08'' 20' and 70’’ 15' W. 

I It v* bounded on* the N. by the province of Tacno, on tho 
} 1C. by Bolivia, on the S. by Antofagasta, and on the AV. 
by tho Pacific. Area 19,300 square miles, divided into 
I tw*o departments. It w'as ceded to Chile by Peru, and 
organized as a province in 1881. Tn 1898 the marriages 
were 426; births, 2665; deaths, 2712. The capital is 
Iqnique. IV^pulation of province (1900), 98,769. 
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TftrftSChfl^ 3, district town of ilussin, in tho govem- 
in<‘nt of KiofF, VJ miles from Olslifinitwi status of the ' 
«.>nth*WoHt<'ni Railway. Thoro in-.^ f|,,iu-.n,nis .mil i 

sUKai* works iu tJie district, aifd a lirisk ti*ade hi Horn-, j 
spirits, and sugar (exported) is carried on. Pofndation 
(lt<97), 11,152, I 

TftrAZOHftij a town of >Spain, ]»rovirj(ie of Saragossa, j 
on the river Queiles, to tlu‘ north-west of liorja, with it i 
station on tlie railway in 'Fudela. The surrounding ' 
country is inouijUinoiis, })ut many of iljo hills are cnl- ' 
tivated nearly to the summit. It 2>r^‘dufes wine, oils, j 
he*;\p, and wheat, in abundanei.. ' The town is sitnatcH) in a | 
I'leasant, well-wooded vale, on rising gronml, crowned hv ; 
the efiiscopal ])filace and lower of Magdalena. The part I 
of the. town on the. right hank of the. Qneiles luis narrow, j 
steep stri'ots with old honvs; the sulmrh on the left i 
bank is nnxleiu. Tho parish clinrc.h of ].»a Magdalena. | 
is a more ancient cathedral, with a (Jotliio tower, | 
arabesques, remains of a llyzantiue cry[)t, and fine } 
rhapels.- The. Church of St Mi<*hael, is a fine • 

Collde struct 1 1 re, and 'J’arazona hart several well j>re- ' 
s<‘ive<l eonviait.s, a bull ring, a town hall, and good schools . 
for l»oth se\es. Po|>ulnl1^)n (1 81)7), iSl70. 

Tarentum, a i )or(»ugh of A lleglu'ny county, Penn- ! 
sylvani.i, L'.S.A., on ilie Allegheny rivtT, and tlu^ | 
Allegheny Valley and Pennsylvania railwa.ys, in the | 
western 2».irt of the state. Population (Ji^PO), 1027; 
(IbOO), 51 72, of whom 1175 were foieigu-born. 

Targ^ul Ocna, a small Oomi of Moldavia, 
Pninania, on the left b.uik of tho ri\(‘r Trotn.s, 80 miles 
yniith-west of .lav^y. It lies on a .>e!ies of ba»’e hill.’- 
formed \»f «.moniiou.^ ileposits of jork-rtalt, which au* 
wtM'Kial for 1 )m- heni'lil o‘‘ tJie .s1:ile. it was only in 
1870, li<r\\e\'('r, that the sta»e niidevtov)k tho workijig 
the mine.’:, nheie prisone].- rr)n(h‘rnned lo pe!ial servitn<le 
are empluyod. 'Hie dentil of the la\oj' of Nilt i.^ nnknown, 
boj'iiig loi dOO feed liaNing been nifulo •wit hold tlie bottom 
being reached. The iuiunal production from the mines is 
from lO.onO to i2,0t)0 tourt. Jhdween tlie sail mines a.iid 
the town is the. prirton, consi, sting f)f large building.s .^nr- 
nuinded Iq- high Avdl.s. Tlii.s is the largest jienal establi.^^h- 
ment in lliimania, Theie are three churelies, the most 
im])ort.int being that of Ufiducaini, built in 1702. I’opu- 
hit ion (IIM)O), SUo.A 

Tarifa, a .seai^ort of Spain, iiroviiwe of (Anliz, on 
the strait tvid -1 miles AV.S.W. of Ciibraltar. Popula- 
tion (1877), 12,151; (IS1)7), 11,01)1). A new light bon 
has been eMirslriicti'd on the soiitln'm part of the island 
in front of ihe boMi. Tho Irinh* is not very inqiorlant, 
except in fre.sh and sailed il^ih and live .stock. 

TarifFs. — Resort is nunlo to taritls, or iluties on 
;m])ort.s, jiartly to secure revenue, jiartly to afVect the 
cour.se of iudu.stry within a country. Sti'iotly .sjiciiking, 
those two objects are incoiisistont ^^ith each other ; sime 
a customs duty, iu so far as it caiusi's a domestic indn.stry 
rather than a foreign to supply the market, ceasevs to be a 
source of revemio. Bui in a groat number of cjises the 
imposition of a duty causes only a jiartifil displacement of 
the foreign su[>]>Iy, and hence lirings some revenue, from 
that which remains. This eircumsiance strengthens the 
hold of the protective sysUnn, espt'cially in countries 
where customs ^uties are an important sourct* of revenue, 
tho combinatiou of fiscal convenience and of j^rcitcn:- 
iion to home industry being a highly attractive om*. 
Whore tariff duties are imposed solely for revenue, an 
equivalent excise tax is imposed ■within the country, so 
as to put the domestic producer precisely on the footing 
of his foreign coTn 2 >etitor ; and tariffs so maintained 
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are in complete conformity with the principle of free 

trade. 

Jh'itain. — Bi‘t\vtjeij the f-lofle of the Nai)oloon5e 
wars of 1815 and tlie year liJCO, the tariff system of Orcat 
Britain was changed from elaborate protection to practically 
complefeti tree trade. . An atiniupt liad indeed l*een nuide 
in 1786 to modify tho rigidly protective legislation of the/ 
I8th oiMitury, In tliat year Pitt concluded a cornmercial 
treaty with France, providing for large reductions of 
dutit ‘3 in both countries. But lire treaty was swept away 
with ihc ouibivak of the wars with France, and acA'ord- 
ingly the old system was still in force in 1815. The lli'st 
imjjortant stop, and in some resjiecls the decisive step, 
towards modifying it was taJieii in 1821, tmder the jjolicy 
of Huskissou. In that year, and agfiin in 1825, great reduc- 
tions were made, in the duties on raw nm.ttTiaIs, esjuxu- 
ally on wool, raw .silt, flax, and iron, wliilo con. side rable. 
ri'diictions w'ere also made iji tlie. duties on manufactured 
goiMls. Tho most sharply contested cU'- the changes was in 
regard to silks, w’liicli had been eonijdctely ju'ohibited, 
and wore now admitted at a duty of 50 jier cent. A con- 
sidt^rable breacli wa.s thus made in the protective system; 
and some further changes in the same diro<'tion w'oro made 
*in thi'. ru‘xt deeade, esjfocially under lyjrd Allliorp in 1855. 
But in l]i(‘. decade from 1850 to 1810 the Com I^aws 
were tlie chief rtubjeet of conteniion. The great increase 
in ]»opulalion since the rnkhlle of the 18th century ha< I 
made England a corn-impoiting country, es]»ecially witli 
the. rapid growth of inanufaciures in the early >tiars of the 
lOlh eeiitury. The first systemali<^ CWn Laws imposing 
dntii rt on grain had linen i>assed in 1775. From 181G 
onwards a series of measures were passed, all ilesigmd to 
jiiaintain tlie high price of giuiiv 'fhe Act of 1 810 pro- 
hibited the imj'ortalion of win at when the )n*ice was less 
than 8U.'i. a qnarl^r {--- 82.50 a bushel), hi 1822 the 
proliibitive ]K‘int w’as lowered to 70.s. In 1828 tlie 
.sliding .seale was introduced, under which tho, duty went 
nj» and down a.s tho ]niei‘ of grain went down and nji; 
and it wa.s ag.iinst this form tho (.'oru Law that the 
■ great agitation led by Cobden and Bright was directfsl 
after 185(1. For a long time the anliA'orn Law' agitation 
seemed tolmo no elfcet, although eondneted witli e\lra- 
; ordinary skill and enthn.siasm. In 1812, howtwer. Sir 
! Robert mado tlie first important concession, by j ukI!- 
I f\ing the sliding scjIo, Jiis opf»onent, Lc»rd .John Itn.s.sell, 

! h.i\ing jiruposed in tlie pievions ye.tr a fixed duty of a 
! qii.irler. In view (;f the bad l)aiwe.stof 184.5 -dfi, and tho 
I famim in Ireland in 18 U), Peel sunTudcwl, 

! and [irojiosfM in 1815 the aflmission of grain <^ora Laws 
with only a fivetl duty of Is. a (|uart<‘r as a n'gis- 
tralion l\*e. This cliango \va.s carriotl, but Pool, 
being able to carry only a fraction of his party walh liiin, 

' was comj»elled shortly afterwards to resign. 'Ihe Corn 
I jaws had gre,at jiolitieul strength, serving as they did the 
. interests t»f tlie landowners, whose hold on I’arliameiil was 
: still very strong, but the general economic situation in 
• tln*at Rri tain, from the nqiid growth of tiio maniifjn-tui ing 
population and tho imjienitivo need of more food, jnadti 
their al-Kdilicm Inevitable. After having been maintaiiKMl 
till tho iiiiddh; of the century, apjiarently with irresistible 
support., thiw suddenly collapsed umler the strain of a 
season of exceptionally short cnqis. Both their conlimud 
maintenance) and their final sudden alxilitiou are in some 
I'os^iccts divergent from the geuieral course of British 
Ixiriff history. 

The remodelling of the. tariff syst(‘m in tin* direction 
of frt« trade went on, little retarded by the inain- 
lonance of the Corn Laws and not much acc^tderated 
by their abolition. In 1842 groat reductions of duty 
w’ere made on a largo number of articlea; in 1840 still 
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fnrtliGr ri^duotioTis of duty woro inado; .luother florioa 
o{ ckangea came In 1^53; and finally, in lt!60, tlie last 
remnant of protective duties disap[)«ired. ^Phe 
cb^^Vala ‘A.cts of 1SI2, iSiO. 1 8 GO - -the first 

%4^60, ^ under l*eol s leadership, the second two 
under Oladston#’* guidance — tliiis carried out 
gradually the policy of free trade in regard to other 
articles tlian grdin. The*, first of them, in 1812, w^as 
signalized by the introduction of the Inexunc Tax as a 
moans of raising n>v(*uuc to replaec that lost by the 
diminished import duties. The last of tlie.m, in I8C0, was 
largely intluonced l»y the gniai C(uninorcial treaty with 
France. In that treaty tlie C(»neessions made to France 
were tin* reduetitai by Great Rritaiii of duties on wines 
and spirits, aiid the admission, free of duty, of some 
important Kn^neh ]a*ndncts, notably silk inanufactim\s, 
gl »v(’s, and otlnir ])roduet.s in which the French had 
superiority. Great llritain, instead of limiting the con- 
ee.s.si<)ns to Franc(*, in ISGO nuide them appli«'a.blo b) all 
the vNurld. The silk inaiiufactiiro, as to "which t<lie first, 
great chnng**.s had been made in 1821, and on W'ho.sc 
pnidnets diUie.'^ had Ix'on kept higher in previous j 
Aci.n than on otlier manufactures, wa.s thus coni])olh‘d, | 
notwiihslanding violent (►pj>osition, tx) fnce unfoiterecri 
foreign competition. 

I’wo gjneml feature.^ should be noted in regard to 
the tariff history of Great llritain. In the first pla<?e, 
most of tin* reductions of duty on maniifaetun'd articles 
ANta*c of little ])ractical significance. The great mas.s of 
manufactured commodities were produced in the United 
Kinglom more clieaply than in fon/ign countries, and 
'v>(nild not have btjen imjioited, with duty <*r vitlnnit, 
excejd ill sporadic amounts for some spe,cial 4 ualities. 
Tlie change-s hence involved little ilmI readjustment of 
industry. There Is tlius soim*, groui^l for the as.sertion 
that the ]>oli(ry of free trade was not adopted by the 
United Kingdom until its industries had rcacheil tlic 
stage of being indejiendent of iiroteciion. But tliis does 
not hold gi} 0 (l of some manufactures; c.specially not 
of the silk industry, and some parts, of the woolhm 
and linen trades. Still les.s does it hold g(Kjd of raw 
materials, many of wdiich had iMjeii really aOeerted by the 
duties, and "vvere largely imported after their abolition. 
Snell w’as the case not only with some metals, silch as lead, 
zinc, copper, but still more strikingly with ti'xtile materials 
such as w(K?l, flax, and the like, and most of all with 
agri(tnltnra) ]>i‘oducts such as grain, meat and meat pro^ 
ducts, timber. In regard to all these, the al*olition of 
]»rotcction mtiant a real sacrifice to domestic industries. 
The Second feature to be noted is the simplification 
which resulted in the administrativo features of the 
Engli.sh tariff. A great number of articles had been 
enumerated in the earlier tariff Acts, each of wliich -was 
imj)orfced in very small quantity ami yielded an insig- 
nificant revenue. The nature of the eliaiiges made lietweeu 
1812 and 18G0 is indicated by the following tabular 
stab'inent : — • 


I 


lS12->48 
1 s u> 
1S.-.3 


I Duties reiliKMfil. I Diitii'S abolished. 

3^0 
r»i 
123 
371 


rm 

112 


After 18G() only forty-eight articles remained subject to 
duly, a number which has been still further reduced, the 
most notable change having been free adini.s.sion of sugar 
ill 1872. Siiic(‘ tiiat date the English customs tariff’ lias 
been simpll ity itself. A very few* articles (spirits, beer, 
wine, tixbacco, tea, coffee, cocoa) yield practically all of 


flic ciisf/ims revenue, and so far as these arriclc.s arc pnv. 
cluced wittin tlie country, tlu»y arc suliject to an excise 
duty, an internal tax precisely equal to the imj-iort duty. 
In IDOl, to aid in ‘ meeting the exjienscs of the Sraith 
African w^ar, a moderate revenue duty was again imposed 
on sugar, 

France . — The tariff history of France in the 19th 
century divides itself into three periods : one of conqjlete 
prohibition, lasting till i860; second, of liberal k'gisla- 
tion, from 1860 to 1881; third, of reversion to prob'd ion 
after 1881. 

(1) During the first period the prohibitive legislation 

of the 18th century was retained, largely in conscipu'nce 
of the NajHil conic wars. The coinmeicial treaty of 1786 
between Great Brilain and France has alrtuidy bciui 
referred to a.s making a breach in the ^est^ic1i^e sy^iem 
of the I8tli century ; and in *tho early years of the French 
Kevolutiori a similar wave of ljl>eral pi»lic.y is to be seen. 
But the great wars led to tlu^ complete prohibit i« n of 
the iin]K)rtation of manufiicture.s, rcacliing its climav in 
Na]Kd(H.)irs Ck)riti non lab System. The sy.'^tem of proliibilion 
thus insiitnti'd, while aimed at Great Britain, war? made 
general in its terms, ilenco thi^niportation into Fr.mec 
of virtually all man u fa cl n red arti(*les from foreign c(mntncs 
was coinplolcly intcr<lic.tt'tl ; and such was llie legislaiion in 
force when peace came in Tin's .system doubt le.ss 

was not ext>ccted to last after the wars had ceased, 

as it ha})j Killed, it did last until 1860. Siicci-s.dve Go\eru- 
nieiifs in France made cmleavours to ])reak with the 
prohibitive system, but naturally met with strong o],j)osi- 
tion from the. manufacturing iutiTcsls, not prepaied t.o 
meet the competition of (bi'at. Britain, whose indii.strii's 
had made, and were continually making, r.»[>id .'•lri«le.>. 
M'lie political position of the Governments ol the j^^^to^a- 
tl»Ti and of Louis Philip] »c was .^ucli that they wert* un- 
willing to fiu-f(‘it 8U])])ort by pushing measures in wliicli, 
after .all, they were nrft thom.selves deeply intercsb'd. 

(2) It was not until Na[>oleon 111. belit'ved it to Ik* b) 
his jiolitical advantage to .strengthen friendly relations with 
Great Britain by the moderation of tlie iinp(»rt 

duties that the change w.as finally ma<le ; while 
the despotic characti^r of his government en- 
abled him, when once the new* jiolicy was entered on, 
to bring about a radical change. After some secret 
nCgotiathms, in which the English Coin Law' agitator, 
Cobdeii, and the French economist, Ghorbulicz, took an 
active jnirt, Nai»oleou w’a.s ])ersuaded to enter on the 
famous (•(iinmercial treaty of 18r>(), ami virtimlly to force 
its acceptance by tho Froticli legislature. In the treaty a» 
finally framed duties ou nio-st manufactured comnuxlitica 
were reduced to a range of 10 or 15 j>er cent., souk.* iron 
manufactures, liowwcr, being left at slightly higher rates. 
Before the treaty, all w’oollen and cotton manufactures, all 
manufactures of leather, of hardware, pottery, all glass 
ware, had Im*x?.ti prohibited, while raw materials and such 
maimfacture.s as wel^ not prohibited had l>een subjected 
to heavy duties. The .treaty thus made a radical change, 
revolutionizing the tariff system of France. It did sc) with 
ifelatiou not only to the United Kingdom, but, in its after 
effects, to the world at largo. Tlic French Govci nment at 
once set to work to enter into similar arrangements with 
othelr countries, and treaties were successively conchuled 
in 1860-66 with Belgium, with the Zollverein (Germany), 
Italy, Switzerland, Sweden and Norway, Holland, S])ain, 
Austria. All thes<^ countries made reductions of duty 
on Fnmcli products, while France a<linitb?d other products 
at the rates of the British treaty tariff. Thu.s a network 
of treaties wtis sprea*! over Eurofie, leading to much 
greatelf freedom of trade and opening an era of freer 
iutcrnatioual exchange. 
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(3) TKig mor© liberal policy, howox’^r, ^vobably 
W deep rooi in Prenck public opinion. ^ It received a 
check from the Franco-German War of 1H70- 
fi'nceisso. of Frankfort in 1 87 1 contained, 

^ in place of the previous detailed coniinoivial 
treaty with Germany, the simple “most favoured nation” 
proviso. The guarantee which cacli country thus gave to 
the other of treatment as favourable as tliat given else- 
where booame irk.somo to France, sore after her <lcfeat in 
tlm war. IMoro important, however, in undermining the 
liberal system, wits the change in agricultural conditions 
wdiidi Ixigan to set in in the decade of 1878-88. Then 
tlio great improvements in tran.sportatiou causerl eompcli- 
lion in agricultural products to be felt, es]»ocially from the 
Unit'd St-ates. Agricultural {)rlces declined ; a’griciiltural 
dejuertsion set in. The i.igricnltiij*al interest in France, 
hitherU) indilForont about dutie.s, now began to demaint 
]»n)tei!tir>u against C(Mnpctition from beyond the sea. To 
this fa(!tor was added the revival of national feeling and 
pivjiidieo, with growing political coiiiplicatiotis aJid 
jeahnisies. Hence, ])y gradual steps, the customs policy 
of France has beo»niic more and more strongly rcstrh'tive.. 
1'h(‘ lir.st im]i(»rtant .step^as taken in 1881, wlieu a new 
general larilF was ostablislied, in whit'h spi'cific tluties 
rcplai^esl tlie ml valorem duties chidly aj>pJied in the 
treal y l.xriHs of l.SGO-60. The iiexv raf(‘s wert' su])posed 
tn be no more than eqnivah;nt to tho.se replnced }>y tliein, 
but in fact were in some cases higher. New treaty tiritfs, 
less JilMTcd tlian the earlier ones, were conclmlod with 
llclgimn, Switzerland, and S[»ain ; while with other 
count! ies (f.//., (ireat llritain) a ‘‘ most favoured nation” 
arrangement was substitut'd for llio ])reviou.s treaty 
Ti'gime. TJu'se new treaty ai’rangeiaents expin'd in 
; t'veu before that dale, <lutie.s had been raised on 
grain and meats; and tinaJly, ii\ 1802, a new* 
and more highly prulot^tivo general tariff was 
e.stabbslied on tlie recomincndation of M. Meline, 
with higli duties on agricailtural pn^diiots and raw 
materials as w'c'll as on manufacturos, and W'ith provisions 
for limited domestic bounties on silk, hemp, and flax. 
Neverflnh-ss, .some provision was made for !U'gotiation.s 
witli foreign coniitrie.s by establi.shing a minimum tariff, 
witli rates lower than those of the gciKjral or maximum 
tariff, the rates f»f this nibiimum tariff being applic.able to 
countries whicdi might make (Mjiicessious to France. As a 
rule the minimum tariff has been applied, after negotiation, 
and thus is the tariff in practical effect ; yet its rates are 
still high, and, most significant of all, agricultural pro- 
ducts are granted no reductions wdiatever as comjiared 
with the maximum tariff, there Ixdng heavy ami unrclaxed 
duties upon grain, animals, meats, and the like.. 

Gtrmnny . — The tariff history ot Ormany, Up to the 
foundation of the German ]ilmpire, is the liistory of the 
ZoUvercin or German customs unit)n ; and this 
in turn is clo.soly connected witli the tariff Lis- 
of Prussia. In 1818 Prussia adojded a 
tarilf w'ith much reduced duties, under tin' in- 
fhienco of the Liberal statesmen then still powerful in 
the Prussian Governmout. The excitement and ojqjosi- 
tiou in Germany to the PriLssian tariff led to customs 
legislation by the other German states, .some smaller states 
joining Prussia, while the .southern state.s endeavoured to 
form independent customs unions. Finally, by gradual 
steps between 1831 and 1831, the complete Zollverein w*a.s 
formed, notwUKstanding popular opfK»sitioii. All the 
Gorman states formed a customs union, witli free trade 
between them, except so far a.s differing internal tixc.s in 
Uie several states made some modifications necessary. 
Tho customs revenue m’us divided among tlie seveml stales 
ill proportion to population. The tariff of the Zollvei-ein 
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w'as, In ©saontlalfl, the Prussian tariff of 1818, and was 
moderate as coinjiared wltb most of the ^parate tanflk 
previously existing. Within the Zollverdiii, after 1834, 
there was an almost unceasing struggle between the Pro- 
tectionist and Free Trade jiartics, Prussia supf»ortiiig in tlie 
main a Lilxual policy, while tkf^ South German states sup- 
ported a Ihotectioni.st policy. The trend of the tariff 
{Kilicy of the Zollverein for some tiino^after 1834 W’aa 
Uovard.s protection ; partly because the specific duties of 
1818 Ijecame proportionately hearteu as manufo/^tured 
comiiifidities fell in price, partly becaii.se some actual 
ch.angc.H in lates wore made in response to tho demands 
of the Protectionist states. In 1853 a treaty between 
the Zollv(,'rein and An.stria brought about itjciprocal iv- 
ductioiiK of duty between these two jisirties. After 1860 
a cliange towards a more lib<?ral policy was brought about 
by the efforts of Prussia, which concluded iudopendtiiitly 
a commercial treaty with France, forcing on the other 
nieiiibms of tlie Zollverein tlie alternative of either 
parting • company with Prussia or fff joining 
her in her relations with Franco, The second treaty and 
iilternativo xvas acec] ‘toil, largely becaus'e An>tria tariff, '• 

did not vigorously .support the ISoiith German 
States, and in 1865 the Zolheroiu as a whole concimled a 
commeriial treaty with France, bringing about important 
reductions (»f duty. The regime of comparatively free 
trade* th us tistabllshiMl lasted for about fifteen years. AfU'r 
the foundation of tho German Empire, the duties of the 
Zollverein became tho.se of Germany, and for a time the 
liberal regime was maintained and extond(3d, w ith n.'.spect 
to tlic tariff as with resf)cct to oth(;r matters. But in 
(h'lniaiiy, as in France, a combination of political and of 
economic fon’e.s hid before long to a leactiou towards pro- 
tection. Bi.siriarck broke with the Natioii^al Liberals, who 
were the championi|^ of free tia<le ; at the same time the 
agrhiidtural do[n'ci.ssion set in, and tho agricultural ititt*rest 
demanded }ii‘r)to(‘tioa *againsl American and r»ther fori'ign 
coiii]ietit.ion. The manufacturers, e.specially of iron, also 
inana'Uvri'il for proti'cliou. The reaction ceilin' in 1879, 
when duties w^ere increased on manufactured articles as 
w’ell as on agricultural ;irticle.s. Other advances 
of duty w'lTO made in later years, esjK*cially on 
grain ; and thus the policy of Germany haft’^be- 
como distinctly Prr>tectioni.st, though not to tho 
same degree as in Franco. In 1892, howev('r, the precise 
year in which France gave up her sy.stem of commercial 
treatiu.s, somo moderation wms brought about in Germany !» 
jH’otoiitivc system by commercial treaties with Austria, 
Italy, Belgium, Switzerland, and .shortly afterwards with 
Russia. Tlie.so treatie.s provided for reductions of duth^s 
in all dircctioius, the nio.st important concessions ]»cing on 
certain agricultural products. Thus tho duty on wheat, 
which hjwl bi'cn gradually raised as high as 5 marks jier 
hundred kilogramme.^ (roughly J.s. Jkl., or about 30 c. a 
bushel) vcJLS* reiluccd to 3 50 marks by tho treaties. Tins 
rates of these tn aties W'ere extended t<» a number of other 
C()Uiitrie.s having “ n)o.st favoun d nation ” rdatiorus with 
Gennany. The tariff .system of (Jernumy, however, at tlie 
close, of the 10th century, remained Protectionist, and tho 
con trover, sy on protection and free trade has not reached 
an end. s 

In other important conutrws changt:? in jiolicy hiiv<' n pidec 
similar to iho«>»» noted in Gurmany ami in Frano*. Tho iiia t»f nu*uo- 
rated tariifs, which began with* tho groat tro.aty of TSSO. lantod 
for about twenty years, and has beon followed in Itahv. j\nstria, 
nolgimn, Switzorlaml, and Spain by a rovrrsimi to m*^tection, 
altliongh iistiftlly to a less liigb system of protection than bad jjre- 
vailed bef»»rc 1,S60. 1’hc United Kingdom and f itdiaml aloiui have 
lield consihleiitry ami niifalt.«‘n ugly to the pi*inci]>lo of five* trade. Thw 
factors which liave brought about Ibis reaction have b* on, as wtia 
already noted, iw-rtly economie, partly political ; on t)»e onn baud. 
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tln’ pressure of compeiitimi iVom (lisTaiit eountries m tif^i’iciiltiiral ' 
protfiiets, a cotiscqiu-iKM rhii llj- of iioju-oved tiJiiisjuiitation ; ou 
the other baud, the levival of luiliunal Nenliiin'iit and prejutUcc. 

The United A^tatea. — Tlu* tariff hist cry of tin* TTiiiUmI 
States, liktj that c»f Kurup<‘a,u countrifs, di\i(h\s itself into 
two ^reat ]>f;riods, before iyinl after liie yoar IStiO. J)ut it 
is no jiion^ tliau aii H<*<*hlont that this year ccnistitutos the 
dividing line irf both cases, the, ehange in tlu‘ Llnilcd 
States being due to tlie Civil VV’ar, wliieh sc» }irofoundly 
intliienciMl the eoononn'e, and ])olitical liist(»ry of 

the e(»uniry in all dinjetions. The piuiod before 1800 
may again be di^ided into three sub-periods, the first 
(‘xtending from 17S0 to the second from 1S16 to 

al>oiit bSlO, the tJjird from 1846 to 1800, 

(1) The Tariif Act of 1789 Avas the first legislative 

ineasme passt'd }*y tin; Cnite<l States. The Protectionists 
i789 JSI6 ]'<»intetl li> it as sln>Aving the disposition of 

' the first C’ongriss to a<lopt at once a policy of 
]>njtection ; the J‘Vee. Tnnlcrs have, piunted to it similarly 
as showing a ]iredilcctioii for tlicir policy. Each had 
8onn‘ ground for the claim. The duties of tin; Act <»f 
1789 Avere Aciy moderaU;, and, as compared witli thn.se 
A\hicli the llniteil Stales has had under any subsecpimt 
legislation, may l>o de.scribctl as free trade duties. On 
the other hand, the spirit of the Act of 17S9 Avas protec- 
ts e. It had been the di'sign of Mitdis(»n, and of other 
firm supporters of the new constitutiun, to a<lopt in 1789 
a very simple measure, designetl solely t(» s(‘<;ure revenm;. 
Put the ]a'essiu’e from the representatives of sojue, of the 
states, notably IVnnsylvania and Massndnisetls, compellcil 
him to incorpora, te in tin; Taritf Act certain specific duties 
borrowed from the Tariff Acts Ihoii in force iu tliese states, 
Avhicli had a distinctly i>rotective aim. Thus tlie Act uf 
1789, although jlie duties levied l>y it wen; moderate, yet 
had a ]»roteetive intent. )Sueh in tln^ main reiuaiinal tin; 
situation until 1810, <luties In.-iug indeed raised from time 
t(i time in order to seciiio more rovtaiuc, but the arrange- 
ment and the general rate of tin; duties not being sensibly 
modified. Tlujris Avas not at this time any eon.siderable 
]nibli(; feeling on the snbjej'f. of jn*(dectioii, ehiefly because 
during most of the years of this peri<Ml tin; iOastern fitalt's, 
and esfiecially Mew England, where ni.innfac.tun\s might 
be exjMicted tt) dcveloj) first, w(ae jjroiitably engaged in .an 
extensive export and carrying trade. 

(2) After the close of the Avar of 1812, Ijowever, a new 
spirit and a new policy developed. With tlie end oi the 
i8/6 46 ^^H^^dconic A^al^s, the opportunities for American 

commerc(3 became less, while at the sann; time 
tlie ex])anding population necessarily led to dhersified 
interests at home. A demainl ar0s^3 f<w tAVo <*lo.sely con- 
iii‘cti‘d measures : protection to domestic manufactures, 
and internal improA^ernents. Protection Avas demanded as 
a mejins both of aiding young industries and of fostering 
a home market for agricultural pnalucfs. The chief 
spokesman of the noAV movement Avas Henry (Jlay, Avho 
remained throughout his life, the consistiuit advocate (»f 
this s<»-called “ Americ.an system.” Some disposition in 
this direction showed itsc;lf as early as 1810, Avhen toritf 
duties Avere, raised. Still greater changes Avere made in 
1824, 1828, and 1832, In 1824 duties Avorc considerably 
raised ; and thereafter the New states, which so 

far had been lukewarm in supporting the movement, joined 
iu it unreservedly. T)jc tariff of 1828 A\ais affected by 
sfjirie political manipulation, Avhich caused it t\> contain 
objectionable i)rovisions, and to be dubl>cd “ tlio tariff of 
abminnations.” But the sr>-called abominations Avere re- 
moved in 1832, wdien the protective sj'stein was delibe- 
rjitcly and carefully rearranged. By this time, hoAA’cver, 
the opposition to it in the South had reached a pitch so 
intense that concessions had to be made. As a planting 


and slavtK»wning region, the South inevitably had no 
manufactures: it felt that its cotton Avas sure to find a 
foreign inarkc^i, and Avt>uhl gain little from tin; establish- 
ment of a^domestic ciU-ton inauiifactnre within tlie cmintry ; 
and it judged, rightly, that the proL(‘ctive system brought 
it only burden and no bt;iiefit. The ('xtent of the burden 
Avas greatly exaggerated by the leaders of the South, esi)0- 
cially in the h(“at of partisan eontroAXTsy ; and the subject 
was ch»sely connected A\ith the <*oiit.roAersy as to the riglits 
of the states, and tin; endeaA'our of South (-’arolina, under 
the inlluence of Calhoun, to nullify tlie iarifl* Actof 18.“>2. 
'The nullification movement led iu 1833 to the AVLlPknown 
compromise, by which the rates of iluty as eHtab^l^lled by 
the At‘t of 1832 were to be; gradu.illy n;duee«l, leacliiiig 
in 1812 a general level of 20 per cent. The. coni])n>misc 
served its turn in allaying political bitterness and staving 
oil’ a direct conflict betAveen*llm United State.s and St.mtli 
Carolina. But the reductions of duty niade under it vmto 
never effectively carried out. In 18 t2, avIicm the iinsd 20 
per cent, rate was to Inwe gone into efieet, the Iholection- 
ists again had control of (Vmgress, and after a ]>rief ])e)i» d 
pf two months, during vvhie.li this 20 ]>er cent, rate, was 
ill force, passed the Taritf Act , 1812, Avliich (mre nu'ie 
restored the protective .system in a form lud inueh h-.-s 
extreme than that of 1832. 

(3) .Four yxavs later, h<»Avever, in 1840, a. very eori.^iih r- 
abJo change Avas sceured by tlie South, ,and a new ei.i was 
entered on. Tlie Deiiioeratic parly imw was in 
control of legislation, and iu tin* Tariff Act of 1 S M’, 

(‘stal dished a systi'in of moderate and jmri'lv ttd niJonin 
dutie.s, in whii'h tlu; [»ro1(‘cted article.s were siibireied, as a 
rule, to a ra,U; of 30 per cent,, in .^mie ea.sr.s to rales 
of 27) aiul 20 per cent. Tlu‘ .system then e.slahli.-^lu d has 
often been six/ke.ii of as a free trade .systiaii, but. was in 
lealily <»nly a system of inodt‘rati‘d proireli()M. hi lSa7 
duti(‘S were still furlhi*r reduced, the rate on i»u .st pro- 
teete<l coin modi ties going doAvn tf> 2t per eeT,t., .titd 
remaining at tlii.s eoinparatividy' Ioav level until tla; »nii- 
brt;ak of tlu; (3vil War. 

4’he second great yierhul in tlu* l.irlfi liistory^ (.f llu; 
United States opens Avith the (fivil W.ir. It is tine ihat 
the first steps toAvards a policy of higher yirotecliun witc 
taken ju.st before thcAA’ar ]>egaij. In tlie se.ssieii of 1800— 
1 80 1, immediately yavec'ding tin; (Uitbreak of the eonfliet, 
the .Morrill Tariff Act was passed by tlu; Kepublican ]Mrty, 
then in contml iK cause Ou; defect ion of Southern meinbei.s 
of (^mgrovSvS had already begun. It subsLiluti'd sp('(‘ilic 
duties for tlie duties of 1810 and 1837, ai.d 

made st»me other clianges of significance, as iu the higher 
duties upon iron and steel. Never tliel ess, the advances 
then made Avero of little iiuyAortanoe as coinyjared Avith 
llu; far-rwiching increases of duty during the Civil War. 
The.se formed yiart of the general resort to every 
yiossiblo fi.scal device. The great struggle com- 
jK*ll(;il CA'ory resource to be strained to the tYQ2-64. 
utmost : the issue of long-time bonds, continual 
borroAving in very large amounts on short-time incon- 
vertiUc paper money, an elaboraU3 and all-pervading 
Byslein of internal ta.xes, and, finally, heavy import duties. 
The intermd taxes of the war were ayiyilied not only in 
the form of income taxes, stamp taxes, liceneo and gross 
receipts taxes, but also as direct excise taxes on many 
commodilies. The import duties Avere correspondingly 
raised, partly by way of off-set to the internal taxes, 
partly as a means of getting additional revenue, and finally 
in smne degree because of a disposition to protect domestic 
industries. The most important Acts were the great 
revenue Acts of 1862 and 1864. Some further changes 
were’tnado in 1865, and the close of the Avar thus left 
the United States with a complicated system cf very 
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high taxes both on irnpoilad duties and on ddmcstir; ^ The tariff system as Te\iwd and coAiiiod In 1881^ 'wimld 
products. prohaHy have reinainetl unchanged for many years had 

The ITlillTl features^ of th(3 tariff history of the Vnitod ■ it not. hi on (or tho inrn tak<>n Vjy political and financial 

f^tcites since ttc (uvjl War liave been that the iniemal i liisiory. The decade from 1880 to 1890 was one of great 


taxes have been alino.st entindy swept fuvay, the ini]M»rt 
duties on purely revcMiuc articles biinilaily aholishetl, 
while those import duti(‘H that operated t(» ]»rotec•tdonle^,lic 
industries have been niaintaiin:d, and indeed in many 
crises ine.rcased. The situation has liad vome anahigy to 
tliat of Franco from 1815 to 1 800, wlien similarly a 
liighly restrictive flystom establislu'd duriie^r pt-iiod of 
Avar was unexpectedly retained long after t^.-ace had ln‘<m 
established. This rir.siilt in tljc United States anno al)ont 


j)rost)ei*ity, con.s(‘(|ueiitly of ri.sing imports, conseqinmtly of 
swelling cn.stoin.s rcA'cnne. In 4^0 second liaif nf the decade 
a continuous large .suipliis in tlio Treasury necessarily 
direchxl altcrdiim \o the state of the roVenue, and gave 
strength to the ]»r(>tcsts against e\ce.ssivo taxation. Jn 
addition, the Democratic l)arty, Avliieli liad Itnjg been com- 
mitted, though in a half-hearted Avay. against the pr>liey 
of high j)rolt‘ction, Avas brought to a \igorous and nncoin- 
]>roinisiiig almek on it through tlie hadership of riesidt‘iit 


by gradual sUqw and AAithout ]>renu;dilali<m. After the i (deseland. tii his 1‘resridential Mc.v;age of Decend)cr 
<•1 use of the AN ar ejlbris were ii I st tIi reeled to clearing the! 1887 he atlaeked lije proteetiAe system in nmpialitied 
iinaneial situation l>y funding the float ingd‘dit, and taking j terms; and in tlui se.s^ion of I8S7-88 the Dmiiocnitic 


steps (ne.vi’r fully (ionsinmnatcd) towards contracting the 
currency. IS'ext the internal taxe.s Aven* gr.ulurdly done 
away with, until notiiing was left exc.ept the exi ist; on beer, 
spirits, and tobacco. \o further resort was made to iie 
ternal taxe.s until the roNeniio Act of 1898 Ava.s passed^ at 
the f»utl)ie,ak of the S])anish War. Efforts AV('re made alsti^ 
to reduce I lie tariff dutiejji* but the.se naturally came, last: 
Ihi'y UKit with strong opposition, and in the end they wen^ 
almost completely frustrated, tlius leaAing as the ba^is of 
the tariff tlm rate.s Avhich had bi‘en levied in the course of 
Gradual '''*'** 1870 Some rearrangements wore 


miijority in the Jb»u.se of He.prcsentatives jaxqiared a Dili 
providing for great reduotion.s. Thccontn»l c»f tin* Senatt? 
b}’' ih<i Jh publicans prevented any legislation. Ent the 
Republicans, as Is almost inevitible under a party system, 
<*hampioned the ])oJiey oppnstxl by the other side, and 
declared themselves m»t only iu favour of the maintenance 
<»f existing duties, hut of tiny consistent and umpialifitid 
further application of \)votection. The pn Section questhm 
thus liecatno the main i.ssue in the Presidential elect inn 
of 1888, which resulted iji tile defeat of the Democrats. 
In the next ensuing ses.sion of Congress, in 1889-90, 


consoiida- made, the duti(\s on inm and on some other \ tlie llcpiibliean.s ]iassed a iieAv tariff Act, kimwn 


tionofwar articles being reduced, in 1871? a more general 
duties, redmition was eai-ried out, str<mg]y re.sisied bv 
the Protectionists, ami iinally cmling in a unifonu cutting 
off 10 per cent, from all the import proti'ctiA'c <hith‘^. 
Ill 187r>, hoNvevor, Avlurn the ri'venue liad become di ticienl 
aftiT tile cri.-iis of I87«k tlio 10 per cent. rcdnelion^AAas 
repealed, and duties restored to their ju’cvious amonnt.s. 
It dr.sei’Nes to Ixi noted that in I87ll an inqiortant st(*]» 
w'.is also taken towards rciuoA'ing entirely the duties on 
pur(‘ly revenue artiele.s, tea and coffee being then inhnitb-d 
five of duty. Un I he other hand, tlie maiiitenanci* of tin; 
prok'CliNti iluties, and the gradual consolidation of fe- ling 


as the McKinley ^J’ariff' Act, becau-sc Mr McKinley 
w'as then chairman of the Houso Coiuui^ttee iu 
charge of the liill. Jt advanced duties materially 
on a considerable number of commodities, both raw 
matiTuds ami inanufacinr(‘d articles. The duties on wool 
AVf're raised, corresponding clianges made on woollen 
goods, tlie dutic.s on^ottons, linens, some silks, and velvets 
eunsidc'rably raised. A furiher step towards con.solidating 
the ]n*oLective system Avas taken by abolishing the duty 
on sugar, mainly a revenue duty. 'Die necessity for 
reducing the revenue and cutting doAvn the coiuiniicd 
siu]»lU8 wa.s met in tins way rather tJian by lowering 


in favour of .) pi*rm.‘iiieiit policy of strong protection, ltd j the protective duties. l'\»i*consistt‘ricy in maintaining the 
to other revi.sions and rearrangemont.s iu the direction of j proLectm- principle a direct bounty was /?vcn. to llie 
protection, in 18(;7 an important Act on wik* 1 and I domestic produeors of sugar in LciUisiana. A tin in the 
wonllen.s was ]»as.‘^e<l, largely increasing the duties on both. | jxililical Avlu*el bi ought an abru]»t ehango four yeans Jj.tiT, 
In 1859 the duty on eopper was raised, in 1870, while I in 1894. The tariff question w^as agnin the issue in 189'J : 
some, duties were lowi'.red, others Averi' raiscMl, a.s, for i Prc.sid<*nt Uliweland, chd'eated f«nir years befnrc% was now 
in.st;inet‘, tho.se <m steel rails ami on marlile. 'Jims the | again elected, and tiny JJemocratic jj.iity came into jiower, 
ten years iiiiiuedie.tcly following the close of the war 

brought about the gradual transformation of the high j lirst ensuing ses.sioi 
fUities IcA’icd on all commodities for ivvemu! purpo.scs into I 1892 the tirl If Act 

as the Wilson Tariff, bringing about coii.dderable 
reiluetioiis of duty. TJie measure,, however, was 
Jes.s incisive tliau its cliicf sponsors had })laniied, beean.se 
of the narrow' majority commanded by the 3!)onio<Ta ts in 
the JScnatc. Some of the Democratic senators A\< rc iuke- 


a system of 

eommoditie.s. 


liigh duties almo.st VNliolly on jirotective 
Tlii.s transformation met w'ith mueh o]>- j 
])osition, not h'ss in the Pcimblicaii pai*ty than in the ' 
Democratic party. While the feeling in the Poi>nbli<‘;m • 
party had bi'cn from the outset in favour of jirotoclion. so 
high a range of duties mot with much oj)i*osilion. This 
opposition led to an inqiortant general rcvi.si<ni in 1883, 
Ltrg(‘ly influenced by tlio recommendation.^ of a sjiecial 
'fariff Coinmi.ssion w hich C.ongrcss created in 1882. The 
Act of J88:J was ]>as.sed in the main as a party 
wJ^i^'iure by the Uopublicans, and on the whole 
^ ’ served rather to put in ordeji* the yuotective 

system as it stood than to make any changw of yjolicy. 
Certain dutic.s were reduced (though in no case greatly 
reduced) such as those upon wool, some woollci s, choa])er 
grado.s of cotton cloths, iron, steel rails, cop|M.*r. On the 
other hand, on many articles duties already higli, but 
believed to be insufliciont for the effective protection of 
the doiiKJstic j>roducor, wvrt'. raist'd ; c.#/., on liner woollens 
and cottons, on some iron and steel manufactures. 


pledged to tbango th** tariff* system. Accordingly in tlio 
nsuing ses.siou t)f the Congress elected in 
of 1894 wa.s ]»a.s.scd, kuoAvn 

- - * lanffuf 

IS94. 


warm in their support of tlic yuvity yiolicy of tariff re- 
duction, and juined with the Kcpublicans in mitigating 
the clianges. Nevertheless some crucial t hanges an ere 
xua<lc. The diuy on wool, typical among the duties on 
raw materials, Ava.s completely aboli.shed, and witli ihi.s 
change came a great reduction in the tluties iqxni w nollen 
giKids. Cljange.s, but of less im|K>rtance., were ni.ade on 
other textile gc.'ods. The House had proposeil to remove 
also the duties on coal and on iron ore, but the Senate 
j)erinitted only a red net ion in thetc. A duty was re- 
iin£>c»sL'd on sugar, chiefly as a means of securing ni etUd 
revenue, but at a lei^.s rate tlian had existed Ud'ore 1890. 
At the same lime, the differential duty on refined sugar, 
which operated as protection to tlio sugar trust, was not 
abolished, as the ardent tariff reformers hud jiroyioscd, but 
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kv»pt in Bubsbince not greatly oliangcd. This ciicninatance, ! 
M.i wt'll tho fivilurv tv juukv vthvr dctfiad rvduvtivil8j 
r/uised tlie ardo.nt tariff rofnrniors bo greatly dia- 
Hppointod vith the Aft of as tinally passed, and led 

iVosidont (.-loveland to juMiiiit il to boooino law without 
its endorsoiufiit by his syjjDaturo. The next election in 
ISpt; brought still another turn in the j»olitical wheel, tho 
lu?pul»li(‘an.s being once nuae brought into power under 
the le}idorshi[) of IVesident ^^cKinley. 'I’he cnrrency issue 
had Ijoeii foreinnst, in the camjKUgn, but tho Jle]»nbli<yins 
had also proelainied themselves in favour of a return to 
the urnjnalitied protective sysUnii. At the extra session 
which IVesitlenl McKi)»ley called in lS97, almost the solo 
measure considen-d was the tariff Act, known 
(again from the name i»f the chairman of tho 
1897, ** House C'ommittee) as tho Diugley Act. This re- 
imtioscd the duties upon wool, on most (pialities 
at tlui ]>recise rates of 1890, on some qmilities at even 
higher rates. Necessarily the duties (jii woollens were 
eoiTes[)ondingly raised, and la're. again niade oven higher 
than they had been in 1890. On other textih‘s, par- 
ticularly on silkrt ionl linens, similar advanees were ma<le. 
As A rule, the. duties of 1890 were either retained (^r 
soine.wiiat advanced. To this poli<‘y, however, there was 
a signiticant e.vcoption in tho iron and stei;! scliodule, 
where the reduced duties of 1891- were left mainly un- 
changed. The iron industry in' the United Slates had 
made extraordinary advances, and confi'ssedly was not in 
need of greater protection than had been given in isOI. 
Stnno [troNishais .fpr reciprocity arraTig(Mnents \>ith other 
coimtrics, oiioning the way for possi}»le rednelions of dutv 
by treaty arrangement, were also incorporated in the Act 
of 1897, though with limitations wliich made it im- 
probable that any considerable changes would ensue from 
this [>olicy. )^omo such provisions ha([. also been con biiucd 
in the Act of 1890, but hero also without iiii]>ortant 
results. The biriff system of the United States at the 
close, of tho 19tli centnr}' thus remained rigidly and 
UTupialifiedly protective, with -rates higher than those of 
(*A'eu tho most restrictive tariffs of the eoiintrics of the 
Euro})oan continent. • 

AL”niOKiTiK»s. — AMf:. mr ifs tarifs fh. Joumn et siir Irn 

tmitf'i dc coi/unr.rcY. Paris, 187(5. — Carl Rai.iou. fdr drttfsr/t- 
mhf'r/A-nnisr/i>:n fIfcnd<dsbiZtLfii{H!jr7i. bnpxig, IWOI.-- 'pASTAin.F. 
77m' i\nnmerce of Lomluii, --^A. Jliacu. (hsftr- 

rcit'/(isi'/'n‘ l[n.f}ddsitoA.itik iifL X IX, Jahi'hundt'ri. Vi<‘uri.i, 18UJ. — 
Sir Chvrlls l)ii.K};. — Pn'b/nns of (rriftfr/’ HriOnv, Londoti, 
ISJIO. - Duwm.j,. ///slori/ of 7'(6.rt's and 'PoTotooh iti Xi>(fhfvd . — 

T. II. Farrru. Tk^. iShde in liehUion 1o Tnt.fh\ liOijd«ni.— 
M. Fisk. TUn Jlandehfuditih da' Vrrciiilcftf'.tt Sluatt'n 
; ScUi'fflcn df:M fr/’f ins fur SociulfndiltK\ XC, Ltip/ijL', 
lUOO. . .Frx( K- Bren l ANo and In eris. Lts ford’s tfouanu'rs d 
frs froifts dc copimrrrr. Purls, ISDd. — H, DK B. (JiinuNs. The 
Knnuniiu'jt of Conmen'e. LoiuIoti,-' W. Jiotz. IHc IJonfhdsiHditih 
dts Dniitulini} JUo'lws IS90-WOO, Li ijizig, litOl.- Uieiir.j.vT. JLe 
Xollr>'rc{n. - V. W. Tausskj. The Torijf Uistoinj of ih- United 
Now York, 1898.— J. Y'eiinkki:. Sli^s/cm dtr nohon- 
fdi'u SrhufzfhdUik na/'k ausscii, Jona, 181)6. — F. K. Wii.mams. 
Jlotfr in. fjj’rtna7nj, Rondon, 18i)7. w. t.) 

TsirijSii a city of Bolivia, capital of the department 
of iho same name. It was founded in 17)77 by Luis 
dc Fuertes. roi)ulation (1898) about 24,000, mostly 
of Spanish descent. Tho most important building 
in tho city is the convent founded in 1574 by the 
Jesuits, but belonging since their expulsion in 17G9 to 
tile Franciscans. 

Tsirn, a department of the south of France, triivei-sed 
by the Uevonnes (Montague Noir), and wutcred by the 
Tarn, the Agout, and the Aveyron. 

Ari-:i, ‘2232 square TTiiU*3. Tho population, 358,757 in 1SS6, 
declined to 326,390 in 1901. The births in 1899 were 6462, of which" 
208 were ilh gitininte ; deaths, 7201 ; marriages, 2484. There were 
in 1896, 959 schools, with 45,000 pupils, 4 per cent, of the population 


being illiterate. Out of 1.217,710 ams of land cultivate«l iu 1896, 
807,600 uore^i voro and 37jO.^»0 acx'oa iu viucu, Tho 

wlieat raiKi'd Iu 1S99 was val\n-d at jEI, 064,000 ; rye, i’loTd'OO ; 
oat.H, X1S2,000 ; maize, JL*MU,000 ; potatoes, il33,500 ; chestnuts, 
£9400; vinc.s, £393,000. The live stuck includes 10,320 

horses, 1S‘J0 mules, 4100 a^scs. 178,200 cattle, .368, .'tOO sheep, and 
100,900 pigs. Miiuri" in 1898 turned out 552,000 metric tons of 
coal, valued at £297,000, at Ciinnaux ; 8443 tons ot iron, and 279 
toiH of other mctils. Tlic industry in metals in 1898 ]iroduc( d 
6753 tons of c.a''t-iron, 3540 tons o! iron, and *2927 tons of .steel, 
of the total Naluu of £126,090. Alhi, the capital (22,571), and 
Ca.stre.s (24.1 ‘JO' ilo min li work in gIa.s.S'making, leather-dress- 
ing, and the maiuifaclure of covcrlels. .Mazainut (13,700) is ilio 
centre lor tho weaving of woollen stulfe. 

Tarn-et-Garonne, a (lepartmoui of the .south- 
west of Franco, watered by the two rivers naniing it. 

Area, 1140 square mile.L The population decreased from 
214,046 in JS80 t() 194,458 in 1901. I'lio births iu 1899 wore 
3204, of which 111 yvero illegitimate; deaths, 4751 j" marriagos, 
1326. The iirim.iry schools in 1896 numhered r*;")!, witli 22,900 
}»u])ils, 5 per cent, of tho population being illiterate. The area 
ntulor cultivation in 1898 coniju'isod 832,390 acres ; 590,330 
aerea in plough-land ami 56, .SIO aeies in vines. In 1899 tho 
departinoiit raised wlieat valueil at £723.000 ; rve, £129,090 ; 
oats. £121.000; nnii/c, £19‘J,000 : potatoes, £86,200; ]>luiii‘?, 
4'-6,800 ; vines, £-111,000. In 1899 horses uurubered 16,660 ; 
asses, 1710; cattle, 84,200; 8heep^l26.320 ; ])ig.s, 33,900. lu 
the absence of minerals, motalliir^ has riKuie litthi proirress. 
'fhe industries arc tanning, weaving of coaiM’. elotli^-, and 
silk maimfacturc. Montaubaii, the capital, had in 1991, 21,979 
inhabitants. 

TflirnOpOli markct-t<iwn and scat of a government 
district in Galicia, Austrin, 75 mih s .F.S.b". of Ja-mbevg. 
Population (1800), 27,40.5; (1000), B0,:iGS, including 
garrismi of 1721 mon (<‘stim{ited at 7.5 ]jcr cent. .P(»h-.<, 
10 ]ier cent. Butlicnians, and 8 jwr cent. (bu’iii.njN; 51 
per c<‘nl. Jewish, 24 pci* coni. Komau (‘.Olndii*, and 25 
per cent. Gret^k Uatholic). 'Pliero is a Jesuit college Jind 
two Poli.^li gyiDJifisia. [lulustry consists chielly in corn- 
milling and tho pivp.imliou of wax and honey. 5’ho 
principal trade is in horses, corn and tdbor agrioultmal 
priKluco, and spirits. 

TarnOWi the chief town of a government district in 
f.ialicia, Austria, and seat of a C*atholic bisliop, 40 iiiih's 
e.ast of Lemberg. It is situated on the river Biala, at its 
junction with the Dunajec, and is a stadion on the rail- 
way betwiieu Cracow^ and Lcmbta-g. l'ojmbitit)n (It^yO), 
27,574; (1900), .‘51,548, including garrison ol 2120 nieii, 
almost exclusively Poli.sh (.57 ]kt cent. Catholic, and 415 
per cent. Jewish). The industry consists in the manu- 
factnre of agricultural implements, glass, and chicory ; 
steam corn and saw mills. It has a trade in corn, Icatlicr, 
rape -seed, timber, and linen. 

T^rOin, a district of Persia, situated on the borders 
of Gikin, north -we.st of Kazvin. It is divided into 
upper and lower Tarom ; the forinm*, on the right 
bank <»f tho Kizil Uzain river, is hohl in lief by tho 
mini.ster of Ciown dcjiuains ; the lattiJi*, im tho left bank, 
forms part of the juovineo of Kazvui. It produces nim*h 
cotton and fruit, and derives a considerable revenue from 
its alum mines at ZAjkanin. Most of the alum is expoi ted 
to Ituosia. It also lja.s a few olive grf»ves, 

TarraffOnSh a maritime province of Spain, on the 
j\leditcrraueaii. Area, 2151 square riiile.s. Population* 
(1887), 348,579; (1897), 336,579. Tke birth-rate is 
3’38 2 >er e^nt.; death-rate, 2*74 per cent.; the propor- 
tion of illogitimato births 1*37 per cent. It is dividi'd 
into 8 districts and 185 parishes. There are 250 miles df 
railway. It is one of the most industrious provinces in 
Spain, and its manufacturing interests luive gi‘owii ajiace 
with its vineyards and agriciilture. Its industries include 
silk, cotton, linen, woollen, velvet, felt, leather, alcohol, 
pottery, and paper, and vie with those of Barcelona. Its 
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fislieries prcwlucc inoio than £,2l\(K)0 yearly. lU oxinn-ts 
,£5r)0/X)0 a yoar. Tlu* eliiuiit*? l^ toTujMMuto on 
the coast and. In tlio centre, cold in the hi^hhiinls, very 
warm ainl damp in the valh‘y.s and in the lowknrls on the 
l^aiiks of tlio rivers as they near the sea. It i.s an im- 
portant vine -growing dislrict. In aerc's : 

wcMX* covered with fruit; 119, -HO acres ^sero de.voted to j 
wlicat croi)s; 110,150 acres to rye, oats, luirley, maize, 
and other cereals; 10,000 acres to p()d fruit; 27:>,:>7r) j 
acres h;> vines; and 11^,7(10 to olives, 'riiere \Nere 187.^ 
horses, N,l()l mules, 14,914 asses, G2.S cattle, 17,398 
sheep, 15,681 goats, 9059 ]iigs. 

TSirrAgfOnj^ ca]utal of tIic above jnovinee, a sea- 
jiort on the Meditenuneaii coast, with a station on the 
raiUva}' Irom Valencia Ut BarcHona. J\j|)nla(iou (1887), 
27,225 ; (1897), 25,358. It is the seat of an active tra<lo 
in the agricultural prcrtlucts of the surrounding districts. 
4’ln' local industries include ahadiols, liqueurs, choc(»late, 
soap, flour, iron, pa.j»(*r, jiipe.s, ajid salted lish. The town 
c(H)laii)s many modern public building'^, like its institut-e, 
normal training schools for t(!a<‘)u’rs and [irim.ary schools 
for botli sexes, arcliwological museum, scniinary. tribunals, 
and several hospitals, 'i^hougli it is still styled a fortilii'tl 
city, )riost of its fortifications, t)hl and ncAV. are ruinous. 
The ]Mtrt lias been ini[)rov(;(l since 181)2. In 1898, 813 
^es^^*ls of r)14,3i77 tons, mostly Spanish and French, 
entcr('<l and eleared the ]»ort. Total value of iinj»ort'^ in 
1898, X'19t),]01, of wliicli *£32,954 w’as Hritish ; exports, 
*£],32t),959 in 1898, <»f which .£248,910 wont to Great 
Ihitain, .£7 1 9,4 19 to France, £201, (>03 to Italy. 

TSLirrSLSSLf a to\Nn of Spain, pro\Itice of llarcelona, 
W.N.W. (»f Sabad<'l], on the rail^^ay from Ikrcdona to l 
Saragossa, in a. plain siirrotindcd ^^ith mountains. Tlie | 
principal agricultural piTMlncIs of the district are wine, j 
oil, cereal.',, and fruit.. '1‘arrasa has a nnalel e.si.iMishmont j 
hniuded in 1885 for experimoula in the cultivation of 1 
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rilASMANlA, or. as it was originally called. Van Dh*- j 
X men’s jjand, ^^as disc«jvf‘red on Kith August 1012 by | 
the |)ulcli navigator ’rasmau, \sho hinde<j at Frederick 
Hendrik l>ay near lh»l»art, ami named the territoi-y, 
which lu^ Ix'licxe*! form portion ol tlie Great South 
Land, after liis jatron, Van Diemen, the g(»veruor of tlie 
Hetherlaiid East Indies. The island A^as aub.soquently 
visited in 1772 by a French naval oilicer, Gaptain 
Marion du Fre.Hnc ; in 1773 by (hptain lurin‘a.ux, of the 
llriti.sh man-of-war A<1 vx-nturc ; in by^the great oiv- 

enmnavigator Gajdaiti Gook ; by iJligh ill 1 <88, ami again 
ilk 1792,' when lu; jdanted fruit trees. Tn the same year 
tlu' French n.xvigator DThitreca.steaux. visit ccl the soutJi 
portion of the i.slaiid and s^l^^■cyed the coast. Tn 1798 
lUss .sailed through the strait which now bears his name, 
and di.scovered tliat Van Di<'me!j’.s Tjand was iiii island, 
»lii 1800 the French explorer Baudin, in command of tlio 
Klii])S Gt^of/rtjphe and Xatimdutvy fturveye<l the south of 
the island, and ivports of his ]jroceedings having reached 
the British officials at Sydney, they determined to fore- 
stall the Frendi and take po.sses.sion of Van DiemcnV 
Land, which, not forming part of the nviinland of 
An.stralia, had not become British by the occupation of 
Port .lackson. 

In 1 802 the Cwmberland, a small s<^hooncr, landed at 
King’s Island m Bass Strait^ and in 1803 Lieutenant 
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vines. It was a Boman municipality, a bishopric from 
tho oth century Uj the. Invasion of the Arabs, and 

razed by them and rebuilt later by the Chrislhiiia. Tho 
iliroo jinneijial cliurches date frofn tlu^ Christian restora- 
tion. ft is now mostly a modern city, with tine public 
bnildiiig‘<, including the roytd college, built in ]8()4 for 
450 .sliidents lH‘sj<le.s day .seiners, the selmol of arts and 
hainlicrafts, tho indu.strial insliruU*, chamber c»f com- 
merce, hospibds, town liall, .>ev»u'al clubs ami two theatres. 
It Ih alKive. all an imliiatri.d town, with .splendid faetoric.s 
einjJoyhig -several thousamls of men arid women. Some 
of the vstablkhment.s art' quite Tnonumcntal structures, 
Popuhitlon (1887), 13,182; (1897), 15,423. 

Tarsus*- The initi.s <»f ancient Tarsus are covered 
w’jth silt brought dr»wn by the C/ydnus. T’he mtfdern town 
k conned ed by road and railway with Adana ami Mersina, 
anil is .‘<iiiTouiided by gardens in which oranges, lemons, 
and citron are grown. The remai^able mouiimenU Dunuk 
la.<h, called the “Tomb of SardaJia])aln.^,” is sujqioscd to 
1)0 the Rubst met lire of a Koman or Gra'co-Boii>an temple. 
The population, about 25,000, includes Moslem.^, Armenians, 
Greeks, Persians, Afghans, Ansmiyoli, and Hindus. 

Tashilunpo. Sne Tibet. *. 

Ta.Shkend, or 'Cashkeut, tlie capital uf tlio 
general governorship of lliissian Turkestan, situated in 
41 20' N. and tUF 18' E., at an altitude of 148() hx't, 
connoeted by rail with the Ga.spiau Sca at Ivra.sno- 
vod.sk, and with Kliojent and Andijan,, wliilst in 1901 a 
ra.i1way ivas begun t^> conni*ct it with^f^renbiirg. 18inco 
the line.s joining it with these place.s have Ihauj laid down 
it. lijis begun to r<‘gaiu il.s former commercial im}K>rtance, 
carrying on a coixsidcrablc trade with Bokhara, Kasbgaria, 
Per.sia, Kashmir, and Bu.ssia. In 1897 tho total popula- 
tion was 150,414. *Tlio Biis.<ian town is rapidly gi’owing, 
and its pot>ulatiou is now^ f)vcr 15,000. 
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Boweu was sent by Governor Kiiig of New’ fiouth Valen 
to form a .settlement on the south roast of Van Diemen’s 
Land. He hml aboard Ju.s two ships, the iVcfftov of 

GO to!)s, ami the whaler Adfion. r>f 30G tons, three ollicials, 
a lance-corpoial and -seven privates <4 tho Xew’ iSoutli ^Yales 
c<'rps, .iix IVce men and twenty-ii\(' convicts, together with 
an adequate .su[)ply of live stock, and landed at Ri.sdon, 
near Hobart, whero he was joined shortly afterwards by 
tiftcen soldiers ami forty-two c«->nvicl.s. In 1807 (\4onel 
P.ater.sou occupieil Port Dahy mjjle on the. north sirle of the. 
islaml. During tlu' .same year Colojiel Collins, who had 
failed in an attem]>l to ccdoiiize the shoro.^ uf Port Phillip, 
transferred hi.s sohlhjrs, convicts, and officials to tlio 
I neiglibourinuKl of Hobart, and wa.s appoi!it<3d commandant 
I of the infant setthiment, rro'isioii.s were .scarce and 
dear, coiiurmuicat ion with tho rest of tho w’orld w'as in- 
frequent, and ill 1807 the coramunily was threatened 
with starvation, and flour was sold at £200 })er ton. 
Tlie diflicnltio.s of tho .settlers were iucrca.scd by the 
deteripinod hostility of tljo aborigines, wdio, although of 
the same race as the blacks ” of Australia, appear to 
have been more ferocious and more warlike. The first 
crillisioii took place at Bisdon, a few day.s after the land- 
ing of Lieutenant Bowen’s expeilition, and from 1802 till 
1830, when an unsucce.s.sful attemx^t was made to drive 
the natives to one (‘Orner of the ialaud, they w^ere always 
at war with the settlers. In 18.31, wdien Mr Oeorgo 
.Robinson induced the' reiunant of Abe blacks to leave 
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their native land and take refuse, llrst in South I'runi 
and subsequently in Flinders Island, lljeir numbers had 
dirninisliod from yOOO, the ori^oiial estinuilc of the 

ahujigiiml jioinilutiDii, Ki -Oil. Jji ld4:J tljtn’e were duly 

44, in they had diminished to l(J, aiul the last |>un»- 
bloodcid Tasmanian ditid inJ^'^TG, at tin? a^e (d seventy-six. 
There are, howeveir, a few ]ierson.s j)ossessinyf more or loss 
aborii;incil bl«>od in some of' tlus islands of Itiss Strait. 

Some [)ersofis wluj ba<l s<'ttled at Norfolk Islaml when 
that island a i»enal wen* transfeired lo Vaji 

Ihenwiids Land in b'^Oo. I'ut the j^rowili of pojmla- 
tioii AV.is e\tremrly slow, and in ISIS a eensus sh<iwed 
that there were only .‘IJld ]‘eo|»lo (m the island, inelndinj^ 
oflieials, jnilitarv, and eoiiviets. AVhatevf'r |»rosperity wa.s 
(injoye«l ])y ihe free inhabitants had arisen from llio ex- 
penditure by the Imperial noviTiinient n|.on the eonviet 
estal»Ii dimeut. lint in that \ear selilers be^an to arrive. 
hNeiy free immi^^iMiit was presented with a, tract of land 
in ])rop.»rti(m to llu; amount of eajijtal )»roiV 4 ht by him 
to the cnlony G|() acavs for eviny LoOO— and he was 
allowed to ineludo in the estimate, of his eapilal the 
j»asia^f* immey of liimself and family, as well a.s the value 
of his furniture, his farming implemmits, and aiiy live 
animals that he Ifrought with him. ^J'he result was that 
no men took up land unless they wen* i>osses.sed of some 
means, and they were not compelled t(» {>art with a large 
jiroinytiou <d’ it to jiay for their I'anns, with the almost 
invariable result that they woidd be eompelk*d lo have 
recourse to the local banks or other tinancial institutions. 

Ill very Iree settler was allowed llie .services of a number 
of convicts, termed locally a.s.signod .servants, proportionate; 
to tlie .size of his holding. These; men and women wen; 
fed and clothed by the .settler in return for tlnur labour, 
and the Government Avas relieved from tin; «‘\pc‘nse of 
their .sujiport and supervision. Tin* ^asHigninent systeui j 
was eventually abandoned, in o<»ns<‘qiience of tin* (*\il j 
moral result of Avliat wu.s jiraftlically .shivery, but ji cer- 
tainly increased the prosjierity of the community. In 
J821, A\hcn the next census was taken, fin* jnqmlatiou had 
grown to 7400; the .shoo]) numbered I IGS, the c;ittle 
31,71)0, horses boO, and 14,1)40 acres of land wen? ninh'r 
crop.s. 

Gp lo this date Van l)ioiin‘n’s L;ind ha<l lus-n adrnini.s- 
tered a.s a penal setllenn?iil, but the .settlers and emau- 
ciiiisls agitated for a free j»ress and for trial by jury, and 
their reque.sbs were gradually granteil. (’ourt.s of justi<*e 
wen; substituted in 18*J‘J for c«>urts-jii:irti:il ; and in LS^b 
the eoloijy was made iiule|»endenL of New »S< iit]i AVal(;.s, 
and (Vilonel Arthur ivas aji]K»iuted goveinor. fii 1838 
the Van Diemeirs Laml Gompany commenced shcej> 
fii ruling on a large .scale in the north-west district (»f the 
island umler a charter granted three years l»ef<»re, and in 
1821) the Van Diemen’s Liind Kstablislimcnt obtained a 
grant of 10,000 acro.s at Norfolk Plains for agricultiiro 
and grazing. In LS.'U Portland r»ay, on the maiidand 
of Au.stralia, Avas occupied by settl(?r.s from Van Diemen s 
baud, and ’’ 18.35 tben? was a Jidgraticni, large when 

compared Aiith the iiopnlalion of the i.sland, to the shorc.s 
of Port J*hillii>, now Victoria. At that <late the jxipula- 
tif*u was 10,172, a large jiroportion b(;ing convicts, for in 
four years 15,000 pri.soncrs bail been sent out. Tlio 
ccdoiiy was jirosperoua, but tbe free settlers Avere not. at 
all .s:itistied Avith the system of government, and an agi- 
tation comnn;nced in Van Dicmen'.s Land, as well as in 
N(;w S )Uth \Vah*s, for the introduction of rejin'.scntativo 
iiistitiilions and the abolition -of lrans])ortation. Tliis 
syst<*m Avas abolished in New South Wales in 1840, after 
w’liich date tin? island avms the recei>tacle for all convict.s 
not only frmn the United Kingdom, but from India and 
the colonies. 


|nisTORY 

Gold was discovered in Victoria in 18bl, and trans- 
)'ortati(m to Van Dienu*.ir.s Land finally cea.sed in ]8b3; 
in the satne year ref»reaentative institutions Avere intro- 

(liii'wl and the iiaiiie of tlie colony was changed to Tas- 

mania, but it was not till 185G that it obtained respon- 
sible government . 

The disj'ovcry of gold in V'iftoria )iroflum1 H'vcry reni:irlv:il>lo. 
i*ir«*ft upon Tasmania. All kimls ol' ))rodiii.T hroiiglil lahnlous 
l»ru-es, and wi-r- cxi»(»rt<'d ti> Victoria in such tju.'uiluics that, they 
!«'«• Iroiii a v;du«' <>l’ X't>rifi,7y0 in 18.01 to in JS.'/J. .ind 

in \\liilc lln‘])0]aildlioinhniinislicJ jji an t-owal ratio. 

II <\',tiin.itcd I hat in 1S1*J thiac vxcrc 3.*', 000 adult malc.s in tin* 
rchmy, )»ut in 187)4 tlicir niiinhcr.s Jiad diminislicd to 1^2.201. I'oi 
ni-iny \(*ars tlio island was iiiliuhilcd hy gn y hcan).-. ainl clnldn'ii ; 
Tin* young men and womnn of all classc.s,\v) .simu as tln-y Innl 
rca<‘hod inanlni.Ml and \\uinanlK»od, crossed iJass .Stult and t ntcicd 
upon tin* MiiliT litc and tin: nion* brilliant pmspr'cls wldcli first 
Victoria ;irid sul'scpuTiily New South A\ahs arnl (Jincusl.ind 
uM'ordcil lliriii. lint cvi ji in it.s darkest days tin line cliniati* of 
tin* ishunl induced a stuidy uuniigjatioii of jciinil oll'c. is, civil 
and niiliiary, iiom India, wliilc the nmn* wr.ilthy nilnihilaiits of 
tin* mainland of AnUralia spent a jn)rli«)n ol then Viiniun is in (In* 
cool .ind cxliilaiat ing aliuo^phciv ol the island. It w.i.s not till 
tin* ‘.Mixtii's that ’rasm-inia cmhaikol upon a new h a-c of p!'‘spf'nty. 

III the early days littl«* or nolliing w.is known aljout tin- wcstcin 
halfol tin; island. I'ln; lake and nnaintain c(»iintiy wa.; ••ovcml 
with li)n*s|s, w liicli rciidfrcd it almWi wurthh'ss to*- iciiliural 
lunl pa.storid piir})OM*s ; -except in the immc<liate lu iglihom lnM.d nf 
the mavigahjo rivers --tin* Mirsi v, tin; Forth, and the bev<n tlie 
tinilKT had noe.omnnrci.il value, and llu* land would in.ii piy h>r 
eleaniig. The mincial wealth ot this large, distrii*! was loi sus- 
pcct**d, although coal ol“ iair ipi.ility liad hecn Inuud liitwi'eii 
ihe Dee and the Mersey iiv« rs in l^nO, ainl gold laid lu i-u dis 
covered in two or thiee localities during IS.'i'J. lu lsr,0 two 
expeditions were c(jm}»}»i‘d by the lloviTiinient fij* .'i s.-.ireli tbr 
gt)Id and othti minerals, and allhoiigli it w.is si.un y.us luioi.* 
tin Hi was any impoi hint result, the diseoM p’es nt tln^-e ixpjnnii 
diH*cl»d attention to tin* uinnral wc-altli of the l^hlInI. lu ISO!) 
the nniiiug industries were so urmnportant lh.it ih. \ wen* not. 
even iin*ntit)in d in the eoloniul statistics, lu tin* lollowing year 
an e\p.nt of gold was nolcd of 21tl o/., valiii'l at .C7l7.“). Since 
that date tin* gold indu'^liy it.is attained iuipoit.nil diun um^ui.s. 
No till W.I.S i.iisid in 1872, but in ls7;> four tons ol tiu oie, ».i!uetl 
.j| X‘220, well* exjiorted, and in 1.871) the renowned Mount Jh'-i.hotr 
on the noith-wesl coast was discoveied. Silver, biMimlh, and 
copper have also been discovered, and Mount I.yell, whein tin* oh* 
eonraiiih gohl, .silver, and Coptic r, pioiui.ses loin:*! Mnimt Ili-eliolf 
ill prolitablc rieluie.ss. 

'rhe'dexelopiiieiit of the mining, agriciilti’..Ml, fruit eiowaug, and 
jiastoral iinhistiies has wil.lnlrawii the at.tenti\>n of i Ije, colonist - iMun 
other souvecH ol wealth. No coiuitiy ii; the world ])o,s( sses more, 
inagiiineent forests, and crinsnlerahL* quant itiesol bl.iek-wooil and 
Muon }»ijie have bi'eii r-.v]»orted to Australia, while tin* blm' and 
led gum hitvc hem la rg<*ly on ployed in building lioiisi-^, jellies, 
and whai\»s in Victoria and N)*w vSoulh Wales, and nioie ree«*nlly 
ill .Soiilh Afin-u iiml at the Dover liarhour Wwrks. Tin re is no 
H*:i.son why the oniapiental wooils which abouiul sliould not be 
made U]) in the .''tile and an exjiort trade in furniture ereal* d. The 
Uslnric .s are euin])urfiti vely neglee,U:d. In the early days a large serf- 
tion of the community was employed in the puisuit and eaplure of 
tin* wdiah*. For many yeais .shore whaling was c.irned on at many 
pla'Tson llieeoiist; the |)ur.suit was exciting, piolitable, and popular. 
I5ut by degrei*s tlie female eetacean.s abainlonc.d their old hrei'ding- 
groiiinks, anU the oi’cupation eamt* lo .m end. J)ee])-.Si*ijL whaling 
wMs can led on veiy exteiisiMdy. In 1838 the jauduee. of the 
fiHheru*.s was valued at £137,000: in 1848 38 whah-Ty., with :i 
tonnage of 72t>0 Ioiih and wdtli crew-, of 1100 men, .sainti from 
Jlolxart. The di.seovery of gold, hy inereasing wages, elieeked the 
industry, and in 1862 the exjiort of .sp/uni and bhu*k oil ha<l do- 
eliiied to £r.!),210, in 1872 to £17,074, and in 1886 to £0163. It 
is gere'i.Tlly &upj»oaed that tiu* wdiale of tlie Soiithein seas is nearly 
Vxtiiiet, hut there is apparently no valid H*asoTi for the belief. 
Th<*re is little or no )it deep sea tisldng. The iish arc 

far sajHTior in Jlavonr to those whieh inhabit tTie warmer WAater 
Bun'ouiiding tho Australian eonliiient. Tlie trumpeter, trevally, 
rock-coil, liiid kiiig-lish are equal to 'tin; best fiali Ibiunl in tho 
northern liemlsphere ; the llounder is a fomiidahlc rival to the 
sole, ami Ihi; eraylish to the. lobster. The .snlrnoii- trout and trout 
have been thorougldy aeoHniatimi in the rivers ami lakes, but no 
attempt has been made lo secure the harvest witli which the 
shoras ahmind. Nor has T.ismaiiia taken full advantage of tho 
ditference in the Reasons between the southern and the northern 
hemisphere. Apple.siind jM'ar.s shii>p«d in tlie. T.asmauian autumn 
arrive in England in March, April, and May, at the jK'.riod when 
the European and American vurioliea have become tustcle.'si 
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through having been stocked sijico S<*|)tcmber. But the ccdoiiists 
have allowed the daiiy funnora of Victoria and IJew South Wales 
altUOSt to monopolize the butter and poultry trades, iti a 

fiimilaf advantage may bo taken of tlic (liHerence in tlie aensous. 

lasniania. 'possesses one great advantage ov«r her iit-ighboura 
tlirongh lier toraporate and salubrious elimate. The drtuir-rate is 
only J I'lO per thousafid. 'rhe mean tcmj)crature of the vedr, as 
estimated from i^bservutions e5c tending from 1811 to 187& is 
about 50-10\ Tbo mean at Hobart was 54-4', at Launceston 
60 '6”, and at OiUlamls, winch is in the centie of the island ami 
MOO foot above sea-level, was 51 *78“. Thy nieun nmukT of days' 
on which rain fell was 51, ami tlie average annual fall 18‘4r> incht^. 
Snow is rarely seen, oxc-ept in llie mountainy. Tlie average 
tfinpcratiire at Hobart of January, the hottest mouth, is 83", and 
of July, which is mid-winter, 45". 

TIjtT first sod ot the railVay which was,, to conmu-t Lnunce.ston 
with Deloruinc was turned by the late T^uke of Edinburgh in'l868, 
and the line was 0 )>ened for traffic in 1871. Originally constructed 
by a private company, it loll into tlic liHiids of the Government, 
wljich has .since Iwconm the owner of all tlic railways in the island, 
with the exception of that belwc(3n Emu Hay and Bischoff, 18 
miles, and the Mount Lyeil, 15 milfs. The gauge is S feet 6 
imdies, the total mileage 488 miles, and tlie cost of construction 
about jC4,000,000. 

The political hi.8tory of the colony since the inailgura- 
tioit of ro.'ipon.sihlo govenuneut, until it liecaine one of 
tlie .states of Federated^ astralasia, was not important. 
State aid to relijgion, which xvas ^iveu to any denomina- 
tion Avhicli would receive it, was abolished ; local self- 
governnn'nt wn.s exioiided to tin* rnral as W('jl a.s to the 
urban districts ; a policy of semi-]'rotoctioii was intro- 
ilucod ; the island was <3onnootod by a subinaiine cable to 
the mainland of .Viisfralia, and tJujiico to tlio rest of the 
civilized worUl ; and the [lopnlation, which wa.s only j 
in 1 >^70, was nearly douldcd. fake her neighbours, j 
Tasmania orguni/od a defence for(te, and was able U) send 
a contingent to tSoiilh Africa in 1900. 

As om^ of the states of Australia, Tasmania retuniB six 
senators and live lepresciitalives do tbe Federal Parlia- 
ment. The local constitution re.semhles that of the other 
Australasian slates, inasmuch as the executive govern- 
ment of four ministers is re.s[»oiisible to the legi.slatiire, 
whiL’h consists of a Legislative Council and irou.s(3 of 
Assembly. The former is composed of eighteen members, 
elected for six years by nil natural- b<jrn or naturaliz<xl 
subjects of the Crown who posses.s either a freehold worth 
£'20 a year or a leasehold worth all barristeis and 
solicitors on the roll of the Supreme Court, all duly 
qualilicd medical practitioners, and all British subjects 
holding a commission or jiossessing a tlcgree. The House 
of Assembly is elected by owners or occupiers of property, 
Of adult males wlio are in the receipt of £00 jkt annum 
as income and have resided in tlic colony for three years. 


by the ramilictitioiis of this chain, and in itself may be 
said to einbracti one and all of its cliamcteristic features. 

If we take our fitand near Lake Fargns, to the east of Lake St^ 
CMnir. we find that we are sitnuted nearly in the centre of /in ex- 
ttMiaive plateau— a smaller Tasmania— with an elevation, especially 
on the northern side, of between ft*.ree and five thousand feet above 
the .sfta-lcvel. This elevated plateau extends from Dry’s Blutf in • 
the north to the Denison Range in the south-west, and although' 
often receding at points adjacent to the sources of tho pniici|)al 
rivers, invariably presents a bold created front to tho north, west, 
ami east. At its^'greatest elevation it is comparatively level, and 
contains many extensive fresh-water basins, such as Lake Augusta, 
Lake St Clnir, Lake Sorell, Lake Echo, Lake Crescent, Arthur's 
Lake, ami tlio Great l^ake. The last is estimated to be about 90 
miles in circumference. The inarginnl crests of this nionnUin 
table-land, together with its upper surface, composed principally 
of diabase, are known locally ns “ 'I’iers,'' and have a very cflin- 
mauding a.Mpect in tlie neighbourhood of Longford, Westbury, Delo- 
raine, and Clmdieigh. Tho extent of the ]>ri|icipul elevaic'd plateau - 
is be.st appreciated when we consider that it niaiiituins its general 
altitude in a westerly direction from Dry's Bluff (4257 feet) on tho 
north to Cradle Mountain (5089 feet) in the north-west, a distance 
of nearly 50 milts ; from Dry's Bluff in a south-westerly direction 
to Denison Range, a distance of over 60 miles ; and from Dry's 
Blufl* to Table Mountain in n southerly direction, a distance of 
abovo 48 miles. This plateau itaelf again rests upon a mom 
extended tableland, composed mainly of inetaniorpme schists or 
slates. The level of this tableland stretclies westwards, and, 
including tho Middlesex Plains, tho Hampshire Hills, and the 
Kmu riiiin.^i, maintains an altitude of 1200 to 2000 feet. ItR 
limits follow the coast-line more or loss closely, the space between 
it and tho sea often broadening out into low-lying tracts uot^much 
raised above the sea-level. Hero and there, rising abruptly from 
its surfai'o, are to bo seen isolated peaks, chiefly of schistose 
formation, tbo most characteristic of which are Valentine's Peak 
(36H7 feet) and Mount Pearso. Ridges aud plateaux of a similar 
character, but more or less isolated, such as Ben Lomond (5010 
foGt) and Mount Wellington (4166 feet), are to be found in the 
north-east and .«)outb-west of the island. Towards the extreme 
west and south, gtanites, metaniorphic mica, and cjiiartzoso 
.schists,^ with overlying slates, grits, and limestone of Cambro* 
Silurian age, reuppear^gain and again in anticlinal and synclinal 
ndges, which trend north and .south, tlie most characteristic being 
the Huxley, Owen. Sedgwick, Franklin,, and Arthur Rangeoi' 
These rocks may also be seen following tho south coast, and 
evidently occupying nearly all that extensive jnountain region to 
tho south of the river Huon. Settlopient of pojmlotion has 
taken placo principally among tho plains and lower levels of the , 
north -w'e.stGrn, midland, and Houth-easteni parts of the island^ 
following ill the main the rocks of Tertiary and Mesozoic age. 
In tbo Recent Tertiary period tlie soils of those plains and 
valleys have been greatly enriched by cxteniiivo outbursts of 
basalt with accompanying tuffs. Those comparatively level 
shoots of basalt are often^ of great extent in tho midland, 
north -w’^o.stcrn, and north-eastern districts, and there is ample 
evidence to show that, ns in France and other parts of tho 
world, they are invariably intimately a.ssociatcd with the ancient 
Tertiary lake .systems. These basalts produce a very rich 
chocolate soil, and were it not for their influence, the greater part 
of what is now tho most fertile part of the island would have l)een 
comparatively poor or altogether sterile. 


Ckugraptiv. 

Tho genenil phyHicul fwitnres of Tiisiiiania were most 
grapliically rlesciibed by Count Paul cle Strzok'oki in his 
work, Physwdl Description of Acw iSouth IFuA’e? dncl 77/ s- j 
mania (London, 1845), and soon after wards many of its j 
geological features were again I »ric*tly sketched liy J. BeeteV 
Juke.s (/I i:^k€tch of the Physical Sinictuie of Australia : 
London). Although the rest^arclic.-i ot many local ob- 
servers have since added to oui knowledge ot the physical 
details, the (Icscriptions of the main featuies as reconlod 
by these two at^omplished observers are wonderfully 
accurate, and even as I'cgards local <letails aro still, so 
far as they extend, most valuable sources of reference. 
The imiiii axis of the Great Cordilleni — .so tenueil origi- 
nally by Sir Roderick Murchison — bordering the extern 
coast-line of Australia, may be traced across Bass Fwrait 
ia tlio chain of islands forming the Furne«aux and Kents 
Group, which almost coTitinuou.sly link Tasmania wiiii 
Wilson's Promontory^ the nearest and most southerly part 
of the Australian mainland. Tasmania is wholly occupied 


Tlie appearance of the island throughout is wonderfully 
beautiful, with its open plains, bordered by far-extend- 
ing precipitous numntaiii tiers, its jj,isolated 
shaggy peaks and wooded ranges, and its many 
noble rivers and lakes. Its coasts for the most part, 
osjiccially towards tho south, are bold, and frequently 
indented with splendid bays and harbours (such as the 
Derwent where Hobart, tbe cajiital, is situated), alFording 
ample shelter and safe anchorage for ships. On tho 
western side one is reminde<l of scenes in the highlandg 
of lioss-sliiro and Invernes-s-shiie in Scotland, from the 
picturesque chaiucter of the blue, while, and pinkish 
cry^stallino fieaks and the faj^tastic taitlines of the 
mouiiiaiii range.4 which rise abruptly to a height of 
from 2000 ; to nearly 3000 feet alxive the Button Grass 
Plain.8. The vegetation which prevails among the older 
‘schistose rock.s of the west and extreme south pre.sents 
a totally different appearance,:; to that which occurs in 
the more settled districls of Ihe east. The western 
. vegt^tation, as compared with of the east^ presents as 
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miirkol a c )utra3t as do tlic prevailing rocks upon which | 
it tiourishes. The ohar«u*teristic triHi-s and slinibs of tlie ' 
west iiidudo the following genera, ^iz. : Ftu/ns, (Jannr- \ 
r/u’n4>s^ Atindopaialnniy tJurrt/pfiia^ Hauara^ Hovunia^ Aaa^~ j 
tiichpH, Jilrkea^ Tvhfp^:*U Orltf's, At/trofajiHy j 

Dan'i^diumy PhyUfK'hitlu^. On tlie iMstorn side the | 
plains and rocky ridges, where not artilic.ially cleared, are i 
occupied hy slriggy and often soinhre forests mainly eoiii- 
}>f»s(vd of the following genera : Euailyj^iuii (gum tree), 
(‘amvjriiuty IJursitrifty Arar/jiy Drunf/Sy 

Mt'hih'ucjt^ !h)ih>ne\Xy Eofoh'dy KxiK'arpa^y Ifakea^ 

EjKiri'i.% Xiintltorrfumy Frem^hi. 1’lie mountain slojtes 
and ravines of the east have a well-marked vegetation. 
In diameter it is more akin to, and in many eases identical 
with, that of the west. Tlie tree fern {^DicksfmUi an- 
finrliya) in the mountain ravines is especially remark- 
al)le. d’he following genera are also found in such positions 
in great luxuriance, viz. : FayuSy AnojiternSy Phthallnmy 
Ennt/t/fih/s, Rirhoiy Ct/athoddAy PanitiderviA^ FraAfantheJUy 
/ion f nifty (luu/fheriay Cornea, IMfordoiy Artery Avdteriay 
AthentApernnty iVc. In the extreme west the trees ainl 
larger ahrnhs do not a]>pear to as<*end the schi.stose rocky 
niount'iin slopes of the central and (‘astern parts. The 
tlora and fauna as a whole are almost identmal witli the 
Hora and fauna of the conlincut of Australia., and there 
is, ev(Mi now, snflieicnt evidence to show that both have 
l»een derived inirnediatd}^ from ancijstors which at least 
had (jslaldlslieil themselves in Australia and '’i'asiuania 
during, and ^lossibly even jirior to, the dawn of the 
TtU’tiary juniod. 

Okoi/ioy. 

I.)tsi"}hiih'ttn of thf h'hu'ipal Ji\n‘k' Sinff’in'*. — in a i^nu-ral way it 
may he staled hroatlly tliut the oUhst oh-Us (m wlii 'h the pn-eious 
^ . nieUls usually ocimu;, laiuririg fiom tlie Pie-(’amhri.in 

to the Devonian, are l.u j^ely n pM‘s<‘nte«l in Tasmania, 
roiiiiiii/;(, with th<! ussoeiatfd ^ranilos, ;^iihliioM, uiid ]u»rj»l»vi u s, iv- 
maikahly i’U>f;^ed raiii,^('s iii the iiortli-eiislerii imit of Hu* i-laiid m 
tlie vieiiiil.y of the gohl and tin mining centres, as at Asbestos 
llangcs, lieaeonslield, lafioy, jhanxholm, (Hadstom*, (iiould'.s 
Coiriitiy, (h'oigc’s Hay, and Si;hoat*'n and .M.*na le,l«inds. In 
. the north they oecnr in the vi<*mily of Chndleidt, Mount Kolaini, 
Mount Cl.inde, and Latrol)i-. In Tlo* western liiddand-J — the 
region ol the famoiia tin, silver, eo|,pcr, lead, ^'old, and other 
mining oenlie.s — these older and l•|cll(y im'tallireroii.s formution.s 
ocv upy a broad marginal .strip nearly *200 miles in length and bO 
miles in widtli. 

mhriff n.—T\ni rocks of Pic-Camhriau age consist ruaiiily 
of highly crysUilline schists, gmissoid ii\ieaee<»us schists, anil 
<jiiiirt/jtes. Koekri of this Hg»! are lonnd in the neigldeairlioojl of 
I'ort Dav«‘y. Duvey river, Artlinr, Krankland, and Wilmnt Kaiiges, 
the western border of Maitouarie Harhonr, Mount lJ<M*niskirk, 
I'arsoii’s Hood, Mount Llolainl, Latiohe, and the Asbestos Kangc.s. 

(nnihruin. — Rocks dete.rmiimd to be of Cambrian age are found 
assottiated with gncissfiid mica-schists at Caioliin* Creek near 
Latrobe. They coiusisl mainly of rusty tilted samlstoms, thinly 
bedded. 

Si/ arm n [Lonyr and Upfu>r). — The Silurian consi.st mainly of 
hydio-inica sclii.sls, ^elay, slatci*, sambitones, gril.s, cmiglonieratcs, 
and fnie-giaiiied, massive hhie, giey, and nliite limcstMiit-s. The 
rocks of the Lower Silurian division, so far as known, have been 
divided into tw'o groups. These aiv, in ascending order 

(1) Aurifennut S/ate Oroapy consisting mainly oH dark bine clay 
ftlates very much lilt(;d ana folded, and fi'c-piently pcnetrateil in 
their fanllings and dislocation.s by ipiart/ reefs ;xint veins. 

(2) Gordon Lintento'iU' Series. -The rocks of ihi.s group consist 
mainly of massive cave limestones and conglomerates, ns at Ilfra- 
combe, Clindleigh. Ida Hay, Florentine, Franklin, and (iordoii 
j ivcr.s^ with numerous corals and sludls. 

The rof.’ks of the Ppp;r Silurian division are generally divided 
into tl»ve,c groups, in ascending order, as foUow.s:— 

(1) Jfpdro-mica Schist Gronpy consisting of the pievailing silvery 
hvili‘o-mic.a schists and associated (',onglomevatcs, as at Mount Lyell, 
Ilomysiickb? Hill, and elsewhcrii* 

(2y ISrnrhinptHl Saia/sttnit SrrirSy coiisiating mainly of red and 
whitish liighly-tiltiMl sjiiulsloncs, rich in vanons fonni of Hracliio- 
pods, iiotahly Peiilamei'us and Ortlila, as at Duoeu Rivi-r and 
Jfea/lr\v<»od. , 

(3) S/don Val/rp onA C/ay Slntr Srrie.% eoiisiaiing of a 

series of highly conlorted or tilted cUy Hlate.s, schists, and thin 


hands of liinestone, containing Calyriieiie and other trilohites, also 
Spirifers and Hrachiopods. The rocks of this division are frequently 
|>eiictraU'd by dykes, lodes, and veins containing gold, silver, 
copper, hml, and ctlher valuable nudalH. 

/Meofiian.— It is doubtful if the ro<*ks referred to this sysli'iii 
can be*iH*rriian«*ntly retained, aiid whether it may not be found 
iieccSHaiy, ns originally .suggested by Mr Juke.s, to abolish ibis 
system in classiliealion, and to class part of tine .scries witli the 
Silurian, and class ])art of tlie uppeimost series with the IVrino- 
Oarboniioroiis bysteiu. 

PertiwdJarbuni/croas. — Tin* eluiractciistii! rocks 4)f Hcimo-Car- 
bouiferous age ehielly consist of thin regular horizontal bands 
of silicions conglomerates and grits, blue slaty shales, limestuiics, 
argi Ho •arenaceous and ajgiUo-cah-a icons mudstone rocks ol‘ a 
yellow or whitish appearaiiee, with intorcalatwl beds m‘ii!- its 
upper limits in some plaees, composed of white, red, and ydlow 
saiidatones. fine gicyish laminated friable shales, and oceasioually* 
thin coal scums. The members iire, for the mo,st jfart, extiirncly 
rich in fossils. Thc.'^e roc.ks are mainly dcju)sited tbiougbout the 
eastern and midland parts of the islauil, and aic' found fringing 
the whole of the gre^at central plateau of greenstone. Tlicie exists 
also a notai)le. patch, more recently discovered, near tlie month 
t»f tho lleiity river, Tlui typical remains (»f this period arc two 
species of a genus of Conitenp {Xuyycrat/iiopsis ) ; cliaracl eristic net - 
veinod ferns {Gavf/anmptcrisy (r/nssoptrris) \ lycopcsls {Tnsmnnitrs, 
Schiionrarn). The remains of the oldest known Tasnmman insect 

a species of some lorm of Neiiropti ra has bci*ii found a.SMOciatcd 
with these plant remains in the Jtferscy C’oal Mtasincs. 'I'bo 
tbs.sils of the marine beds of the system are vciy numcioijs, hut 
the. chriractcristie forms, I'.onsisting of laigc-winged Spiiib-rs and 
abundant ljic,o-iike Fencstellie, alonu cnaldo any one easily to 
iilentify the rocks in which they are foiimh 

Mesozoic period, 'flic rocks ot Mesozide age ei>nsist mainly 
of variegated sandstones rcgiilaily or fal.sely Ijisldcd, sli-ilcs, 
and blue and white clays. ^I'licsc mcniber.s .iic ofti n ol’ gicat 
thickness, and extend tlnoiigboiit the mijllaml, .sonilurn, siid 
simtb-ca?d<*rn disliiet.s. Tiny In qnctit ly contain .Mims dt cn.il of 
»‘oii.sidcrable thickness ami of fail quality, as in the Fiiig;il dislin-t, 
wliere Hie output i.s about 40,000 tons \caHy. Tlie beds ot the 
system arc. a.s a rule, distributed in district Im*. ins. «»ttcn gicully 
concealed, altcicd, and otherwise disturbed by the im>n* mcjil iii- 
tnusioiis of the cliabasn' gicensloiiLM. On tlii.s aci'oiiiil, and bccjiiise 
(if the gieiit hami-ness nf the tossil plant renmins, tlno* is gic.it 
dilticiilly in attenqiting to .si*]>aiatc tlic vaiioiis nnnibeis cf llic 
period, or systiin, into distinct subdivisions. Tin l^inoalions, as 
a whole, piobubly cover the whole period tvom the i’Kinc ol tlie 
INa-mo-Ciirbonifcrons age to the bcgiiiiiing of the ^Tertiary peiioil. 
The nnrine erctaci'ous lec-ks, such as the Rolling J>f wns -iml Ot.-^ut 
S.indstoiics of Australia, rue nowhere rcpreseiilcd in Tasmania. 

t/ainoitnc Period (Tirliaiy System). — Taken ns u wliolc. tli(» 
gcnoial features of the. Tertiary system in 'fiisniania I'ornsjxmd 
with those of the .same system in the iraiiiland of Aiistralia. The. 
io<‘k formation may be convcniciitix diviilcd into two prineipal 
divisions and four groups, in descending order, as follow.s : - 

iWoyenf' — 

0) 01dt‘r raised tcrracft ilrifts, often overlying the iniiiicdiately 
preceding vvidt-spivud extrusions of olivine basalt. 

Pa/iroycne *- 

{2} Hasaltie sbee.is and iissooiatod tiillM overspreading llm 
Tertiary marine and lacu.st line, formation.^. 

(3) IjUiuistrine deposits of great thickness and extent, com- 
poseti of sand.s, clays, lignite.s, travertines, and soim*times 
including auriferous and stuniiii'crous drifts ; contains 
the reinain.s of a rich and varied flora, 

(1) Marine dc.po.sits at Heatliy Valley, Fliiidciu* Island, and 
fringing the sea at Table Cape aial Cape Criin. 

Palosorjene. Epm'h. -Middle and I.ow'cr Tertiary. 

Marine. Fornmtioiis.~-T\\Q niariiio formations oc(jnr in isolated 
]»tttchefl fringing the north-western coast and the islands of Haas 
Strait, notably near Capo Grim, Table CajM*, and Heathy Yalley, 
Flinders Island. From the tiharactcr of the niollnacs and tfio 
.small \Kn-eeiitago of species having living representatives (not 
pxcftediiig 2 p(jr ceiit.h it is clear that these marine beds must Ijo 
placed ai the base of the Paheogime group, i.e.y equivalent to tlie 
early Eocene of other countries. 

Lmmtriiui Foraiatioas, - -Tim more iiiiriortant lacustrine foi*nia<» 
tions, ivi might be exiH^cted, are mainly found in tho original 
valleys and cnxlod baains of the earlier rocks, and generally conaiat 
of regular or irregular bands of white, grey, or ferruginous «and- 
stoue.s, alternating with grits ; blue, wdiite, yellow, or blackish 
clays ; lignites ; and soinotimcs, in the neiglibonrbood of the old 
slates and crystalline rocks, the ancient chaumds foitncd in tlieiii 
contain drifts ()f a richly auriferous or stanniferous character. 
Many of the formations are found along the coui'so of existing 
rivtJiis and w-atorcoiirses in the form of raised boidcring termces. 
Ill other places, as in the Lauiicosiou Tertiary Basin, they ocenpy 
the Hoor of brood undulating plainsr ooveriug an area of not less 
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than (500 square luileM, and ranpiif^ from 100 to 1000 Om-i hi thii k- 
ii(*.ss. Hein;' eompiuntively of a loose and iiM-ohen iit nature the 
heda lire iiiuihle to ivsiat the erodiiie inlhn-iie.'a nf air and wider 
and me iHerefoic greatly denuded along the eniirse ot' existing 
^rivers mid thoir trihutariea. The elavs and feniignious saudstoinS . 
are in nmsl jilaou.s replete witli the reiuains of a luxuriant \egeia- | 
tion, among which the leaf imiaeHsions of forms nmre allied to the : 
existing Kuroj,«an llor.i are especially noticeable, sm-h as those 1 
belonging to certain extinct species of the oak, elm. beech, laurel, j 
willow, and elder. With thesi; oee.nr ancestial forniM of banksial I 
lomalia, eucalyptus, iiiLlosponim, eiiinaiiion, tig. araucanu, and 
other conifei's. - It is of e.spei-ial interest to inde that tlie anecstral 
forms of the existing floras of the world had airettrlv idtuined a 
V(‘ry high slate of development and .specialization into well-known , 
gmieric tytif.s which were tloMi worldwiilc in distribution and 
not, as at prosont, restriett'd to iiarliriilar widely separated regions. i 
* The mixture in Tertiary tormitions ot tin* elenient-s of tbo exi.st- 
ing floras of Knropo and Australia iw of ilm gr.iater-t inleivat, and 
has be, .‘n ably investigated by Ihc late l’ro‘i-is«»r Von Kttingshauseii. 

Ft iHptiUut) IhimiUft and "Tu/i's. One iif the most remarkable 
features of the Tertiary period tliroughout Au.slialia and Tasmania, 
luarUng tin* elose of the Pahi-Mgcne »'jjo.-h, is the eruption of ex- 
tensive sliee.ts, flows, and aeiMimulations of feldspar basalts, with 
tlnu'r ii.-vsoeiale.d tutls. It is evident that great volcanie aetiv iiv 
prcvaileil gmjerully at this time, espeeiully in the iieighhourlionil 
of ancient lakes, estuaji'xs, and river . sy. steins. Coiisideiahlo areas 
in such places are covijed ]>y repeated Hows nr shoKs of basalt or 
,sc!iri.e --overwhelming am-MRit Tvi tiaiy (ou-sts^ urnl lilling .iin-imt 
valleys, lakes, e.sluiiries, and liver beds. -In the tulls, oMilaid liy 
ovcrJlows of basalt, at llieadallwiin*, (ana Linn, (hil-lmi, One 
Tiee Point, and Litllc Piadg«ir (^^I■ner, tlnr<' have bi-eii discovmed 
silicious and eale.ireous li unk.s (d tos.sil woods ol banksia, aniin*atia, 
ainl other extinct fonn.s o( eonirers. togetln r with fos.sil bones. and 
t< '-th of extinct forms of m.iisupials allied to tin* existing Jhffm- 
pni'Uitif-i and, Fhtihi^ronujs. 

f'ppt'r Ti/'fifirif (.Veog. lie RtiO'-h;.— Ill Tasmania a situ .s ol 
<ii‘p()uls o'cui. gem rally nesting ('itlu'V upon llm Pal eog(»m ba.vilts 
or llic kii'iistiine or maiine bids. Tin s< dl•po^ll.s '-onsist mainly ol 
idavs of \anons sbade.s of eoloni, ferrugiiiou.'s s.inds, eoaiso and hin'. 
.ainl mon- l•on■,J,I■•uous1y of gr.nels and pnlibh*. finqinnlly eon 
glonii'i ail'd, ninuig w liieli in many loi uIjI ie.s. .«» .it Longfoid 
oi'.'urs a wi.inl'Uhil abimihim*e <.f wi'tiT-woin p-'l*lili’s <h ii\*'d Inun 
tin* silifdiid shuns ind biiinrlu'S i-f eonili is and otlnu fossil tieis. 
The apjiaiiiit alistuien of marine lonnation^i and of the newer 
b.i.salts, so lonuinui in Vietmiu, iMideis it diMieull to maik the 
upin'r limits of tliis division with any degree of ,«lrd‘.iehi.n. 
As lega-rds the primipal divisions of lliis ej'och, rhei** is good 
reason for tin* belii'f that the paucity of life and the i noiniou.s 
dinudiiion are ni .i large, measure due to a LU’owing lefngeiatimi 
of the ( liniate, iind lo a miieh gn-ah i laiiilall than at piesint. 
Whelln r thi.*. .supposed cliange in ihe diivction of a eolder elnnale 
lieeame suHi"ienlly intense within the tiiuiod to produce local in*- 
.sheels and glaeieVs— of the former existence of which tliere is 
abundant evidence, in the v.alleys and sub-alps of tin* Westuii 
Highlands, notably along the deijily-eut lavinesol the M.-iekiiitosb, 
Kraiiklin, King. »'ind Henty rivers — it i.s dillicult to deieunine. 
although local geologists are inclined to this view. 

i'ust Ttrlinni W/ ok/. —T in* nature of the I’ost-Terliaiy rock 
fornialimis and of lln*ir ]>rincii>al di.isious mav be asecruiiM-d 
from the following .sumiiiaiy, arranged in descending order;--- 

II H math I'c.riod -- 

(1) Alluvium of recent rivers, lagoons, lakes, sea.s, cVe. ; peat ; 
unconsolidated sands along the coasts; native ahell- 
mouiidfl, with burnt cmber.s and ludeljy -chipped flint 
irnplcment.s htdoiigiiig to the, extinct Ja.s?naniaii iiiee. 
alliiroiiml the eoast-lim;, csiiccialL noticcuhle along tin* 
coinniiinding headlands ot the csluarie.s of the Derwent 
andTaimir rivers; talus-dufta on tdopes, mid at base o I 
mountains, dills, &c. 

(*2) Consolidated sand-dunes, such as the HcUcida* sandslmi'*,, 
Flinders Island, tts.soniatcd with and including the 
raised -hcaeh terruees on Flinder^, Cajic liarien, Ikidger, 
King and Kent (Irouii islands, and along certain parts 
of tlie northern coast. The only examjile known oi a 
raised sea-beach in the RoiUheiii ]»art of lasinuiiia oeeurs 
in one of the minor buys inside the heads at Plackmaii s 
Bay on Foroetier's Peninsula. 

Pleidocme. lWU)d — 

(1) Cave deposits, with bonc-broceia underlying stalagmitic 

tloor, as at Cbudleigh, from which hoiK'» ol diiinials still 
living w'ere obtained. . n j 

(2) Esker drifts, as at Pig Island, Newnham, St*’'eiisoii s Benu, 

and 'Inveiitiay, on the Tamar, consisting of irre^lar 
beds of water-worn pebbles’; pebbles of silicilied anddcrni- 
giiioiis fossil pine and other woods, including fos-sih^rous 
fragimmts of Pabeogeiio leaf-b«Is, 
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and li-u-phono busing 
It is ycT 3 ' piomU‘r.d 3 ro, 2 a 6 . The teiepbon* 
liLsmania was seiiaratiHt Uie beguuung of i UtU 
I i»ortinn of the Australian ^ . 
j prc.scnt ; but there is gijod eviriv<». , of which tw“o are 1 
I and Kents dioup that Avheu the IM. in June JDyi to 
1 Koce.nc; sea was Hmtlly elevaUid on tht Tjjn 
I Strait partook in the general movement, 

• bridge, for a time connecting Tu.sinaiiia ' ri.^-ej-ve 
■ niitUiig the migration of plants and animals trusted 

• ti* nest rial pioviiu-i s of uarrowei; limits. The. sin- 
j more local, depression which again severed Tasi>»i*il % 

® mainland probably oceurred towards the close of thV^erljar 
' penod, prior to tin; evolutional development of the giant mar- 
I supials of the mainland, viz,, Jfiprtlothu, A*o/o/A«riV//i, and Alar- 
1 supial Lion {Thyfavidco)^ &e. ; and this may aceomit for the fuc*t 
i th.at no remains of these giant inaiwipiula have been discovered in 
I Tasmanian rocks. It is most juoUible, ^therefore, that the deatnm- 
I tion of the connecting-link of the previously upheaved Teiiiary 

• iiiiirim* beds in the region of Ha.sa Strait was accompanied by a 
! local .sulHidencc* of the land, perha.p.s during tin earlier Pliistoccin* 

period, of whit h there, is akso soini? I'vidence along the western and 
.Mttnihern const-line of Tasmania. The fact that the older laemstrine 
leaf-l)etla of Tertiary age, in the La^Il«‘e‘^toll, J lei wont, and Mac- 
quarie harbour basin.s, mo now found ut a considcj'able depth U low 
the existing .sea leNcl (proved to a depth of Iroiii wOO to 100 feet 
below sea level in some iiliices) is in liarmony witli thi.s view. The 
veiy much inme recent eloviitiori of tin; land on the north east 
ctia.sl ami the isjamls of Ihtss Stiait during the lecent oi human 
period, as evidenced by the iMised sca-beaelu rt containing shell 
reinaiiKs in all re.sjieets identical with the living sjiecies in the samo 
localities, is <|Uile local in chiiracter, as there is no evidence of 
this tiinil movement southwards. It wa.s also eeitiiiiily a nmcli 
morclimiteil vertical o.-ciilation, as it failed lo recoiuiect completely 
tlic i..laiid of T.'ismaiiin with the Australian luaniland. 

H'lie wcsliTji ]»rcvuiliug winds -jiai tieiil.ii Iv the north-western 
cany the rain bearing clouds. It altogether depends up'Ui tlio 
directness of the expo-mie of the. land surfare i>f the 
various parts ot mounUiuouH and ulhei oxjuKed * ^ 

lej'ions to thesi* w*stern winds what the magiiilmle of its rain- 
full iiiav be, Th“->clcvaiioii-divid« bctweni tbe western mid 
c.istein parts of the island ii.scs generally to ii In ight of between 
.•;o0() and oOOO feet,, and eonsequcntly tin* parl.s to the eft.st of such 
rain ilraiiiing heighls arc umic or le.s.s lobbed of the jnevailing 
i.-iiiita)} of the Western bolder. Tliis is ele.iily irvi filed by tbe 
lidlowing analy.sis lor the year IHOO - ,, 
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The geneiiil aveiiigc for the ciistcrn distriet over a periml of years 
; was 22*07 inches; ioi the western, »7*5o inches; and lor Tiisinania, 

; 2H'6y inohea. 

! Stati^tich. 

I 

j In 1001 the state coutiiinecl 174,230 people, viz., 

; 00,205 inalori and 83,065 females, giving a density of 
6 '6 persons per square inih3. 'riie i>o])ulati<jn 
in 1870 was 100,765, hut tlio disr.ovory of 
Mount Bischoff two years later, tliough it gri‘atly 
! stimulated speculation and induced a large iuilux of 
i immigrants, did not pul stop to the outflow, for in 
' 1878 the ]»opiilation did not number 110,000. Tti 1880 
the population 114,762, and in 1890, 145,290. 

Like all the Australian colorue.sA Tasmania show.s a deidine 
in the hiilh-rate; in 1901 the mrth.s were 4930, whk-li in 
Emaller than the number recorded ten years previously, and 
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iiKirktil a c iutra^t us do the prevailing rock.s uj»ua' 

it Uuurialica. Tlic citaracierislic tras and stiru*' 

west inclwle the following genera, viz. ; 
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rkt*Ht:Hy A ufjdtjpelahifn , Encvyphia^ Har 
iackysy Jiir/it'.tif 'Tfilopnt^ Grav ''^^*■>^ 63 . 
l>an\t/fiiufHy Phijlfttiiadm. " ‘ 
plains ainl rot-ky rulgos, 
uceni>ieil by shaggy n 
posoil of the folio'- 

chiUlrcn born in 1901 was 193, which 
Mttafcucdy ,omewhat over 3*9 ]»it cent, of all births, and this 
may be l-aKcn as tlic present average, eomjKircd with 3*8 prior to 
1890. The climate is probably more healthy than that of any 
of the Australian states, although^ owing to the large number 
of old people in the colony, the dcath-iatc would apfM-'ar to put 
Tasman la ou a par w'ith >fevv South Wales and South Aualraiia. 
(Grouping the deaths in f^ye-yearW periods, the following results 
are attained ; — > 
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There has therefore been a gradual and substantial improvenieTil 
in the health coiiditiona of the state. The annual inarviage-rate 
is about 6*9 per 1000 pci*sona, which is eonsiderahly below the 
average of Australia generally, and is a(icouuted for by the con- 
tinued emigration of men unmarried and of marriageable ages ; 
this eiuigratiou had ceased m 1900, and the marriage-rate may he 
oxiKJcted td rise*.. Kor 1901 the rate, was 7*71 per luOO, The chief 
towns arc Hobart (population 34,682) and Lauucealou (population 
21 . 220 ). 

Half the population are adherents of the Chnrtdi of Kugland, 
and about 18 per cent. Roiimn (Catholics ; Weslevnus number neaily 
Bd U I'**** PiosbytcTians about 6i per cent. In- 

Mjaacatioa* j,jjT|.^iction is compulsory upon chi4»lrcu over six years of 
age and under thirteen years in the towns of Hobart and Launces- 
ton, hut not in the rural districts. Special religions instniction is 
allowed to lie given after school hours i)y teachons duly authorized' 
by the varioua religious denominations, and this privilege is some- 
what extensively used by the Cliurcli of England. The schools 
are not freOj os small fees arc charged ; but these are not enforced 
where parents can reasonably plead tKiverty. At the beginning 
of 1901 there were 327 state schools, with 18,693 pupils on the 
roll, and administered by 603 teachers ; there w-ero also 243 private 
Hohools, with 525 teachers, and an enrolment of 11,940 scholars; 
there w'ere tlmreforo 30,633 children receiving instiuction, out of 
al)ont 40,000 children of school age. The cxi>eiiditure in 1901 
n|.K>ii primary instruction was ^159, 618, but’ in addition to tliis 
sum i.*8143 was expended upon school premises, w'hile the revenue 
from flies in the same year was £10',|i45. The net cost, excluding 
cxf)endiiaro on school 2 ireniise.s, wm £3 88. 3d., and including 
' that expenditure £3 19b, 8d. ])cr scholar in average attendance. 
The IhiLvcrsity of Tasmania has an endowment of £4000, and a 
revenue of £748 fi*oin fees and £968 from otlier sources, making a 
total of £5716. The students attending lectures in 1901 were 49, 
of whom 45 matriculated, and the number of degieos confciTcd to 
the close of that year was 146 ; the great majority of these degrees 
wrtcre granted ad eiindem. (fradum. 

The revenue is chiefly obtained through the custom-house, 
but the Federal tariff has had this effect of considerably reducing 
« tl»o receipts from this source. In 1900 the shite raisurt 

hiaaace. £i, 051,980 on account of the public revenue, which 
is e(pial to £6 2s. 3d. jicr inhabitant ; of this sum £490,916 was 
obtained from import and cxeise duties, and £153,594 from other 
tixation ; the railways returned £202,075, and the posts and tele- 
graphs £97.393, while from public lands, '-w'as obtained £67.498, ^ 
and from otlna* sources £13,504. The expenditure w;i.s £923,731. 
thus distributed : railway working expen^se.s, £160,574 ; 2 >osU and 
telegraphs, £81,539; public instruction, £52,614; interest and 
eharges upon debt, including sinking funds, £320,151 ; and other 
Hei \iecs, £30.'), 853. The int.ffre.st and other debt chargi^S come to- 
£l 17.S. Id. per inhabitant, and represent from 31 to 43 per cent, 
of the expenditure of the The jmblic debt in J900 -was 

£8. .Ml, 005, whieh sum is equal to £19 6s. 2d. 2'**^' inhabitant. 
In l.'sTl it was £1,315,200. in' 1881 £2,003,000, and in 1891 
£7,110,290. Tlic debt was remresentM by debentures and in- 
scribed stock to tbo amount of £7.690,000, and local inscribed 
stock, £821.005. The exiiendiUire upon worka may bo divided 
into that on reveuno-yielding works, viz., railways,. £3,910,229, 


and telegraphs, £130,197 ; and that on works not yielding 

rcYoiiut, £4,ao8,TS2:, for local government purposes Tasmania 

is lUvicled into rannicijialities, town boards, and roail trusts. 
Tbo rates are assessed on an assumed annual value, which in *1900 
was £1,^17,547, corrcsiionding to a capital v.'iluc of upwards of^ 
£28,000,000. The hulk of tlio rcvcinu; of the local government* 
hotlicB is obtained from rates. The sources of revenue in 1900 
were; Government endowment, £23,537 ; geneial rates, .£84.561 
sjiecial rates, £6796 ; and other sources, £41,867. The outstand- 
ing loans of muiiiei2»ali ties amount to £.516,952, of which £234,100 
is owing by Hobart and £281,1.52 by Laimcoston ; the latter 
has accumulated a sinking fund of £32,390 against its indebted- 
ness. * 

Tasmania has a i^wli^lly-paid force of 255, and a voluiitcer 
force of 2257, and a ixiid statf of 42 ; the cost of n * „ g 
defence is £17,990 jier annum, hnt of this sum ^ ^ ^ • 
£4998 reyiresents Tasmania's contribution to the mainteiianee of ^ 
the Australian auxiliary squadron. 

Mining is now the foremost industry, the t;x 2 »orts of minerals 
amoxinting in 1900 to £1,638,672, compired with jMiHlonil 2 >ioduce 
cx2*orted valued at £391,918, agricultural iiroducc and 
fniil, £478,678. Tiusmania 2iroduces gold, tin, silver, ” 
and eojilier, and in 1900 the jiroduction of tlii.se minerals w.‘i.s 
valued at : gold. £316,220; tin, £‘270,998; silver, .£*252.080: and 
copper, £901,660. Ileaconstield is the chief goldfield, 26 miles 
north-west of Launceston. There are about 1500 jwubuus cinjiloyed 
milling for gold on tlie various iields. The Mount /.crlmn and 
llundas districts produce almost theHwhole of the silver at the 
present time, and most t»f*thc ore is sold fo agents of the. Austniliim 
and German smelting w'orks. Tasmania is the largest piodiieer 
of tin in Atistralasia, and a very large proportion of the tin 
hitherto produced has been obtained from alluvial depo.«its, ilio 
lodes, except at Mount Bischof!', having, comparatively speaking, 
been neglected. The Mount Bischotf mine, ^hieh is wmked as 
an open quan*>% is the largest producer of tin, and (with an original 
capital of £30.000) has paid .£1,73*2, ,500 in dividends. Thciumi- 
bor of tin miners in the state is about 1170. The production in 

1900 was £270,998, which represents about foiir*tiftlis the. value ot 
W’hat was obtained ten years previously. Tasnuinia lakes the had 
amongst the states in copper prodin-tion : in 1896 there was a sniail 
export of £1659; in 1897 the export grew* to £317,437, in 189.S 
to £378,565, in 1S99 td £761,880, and in 1900 to £901,660. This 
ex|jau.sion was chiefly due to the. enterprise of the Mount I yell 
Mining and Railw-ay Company, wliose niiiu? is situated at Hor- 
maiiston. A sum of £400,000 was expended by the conqiany on 
constiuetion and de.veloi»meiit woik.s bej’ore any ret u 111 was received 
from the mine, but up to the end of 1900 £070,000 hod hcen paid 
in dividends. C}» to the 28th Deci-nibor 1900, 863,061 tons of 
material had been dealt with, the quantity of gohl w'on being 
97,v854 ounces, silyer 2,443,901 ounces, and eojipcr 27,155 tons. 
ConJ-miuing is carried on in various difitricis in tlio island, but 
the principal mines arc at Mount Nicholas and Cornwall, in the 
Mount Nicliolus Range ; the* output of the field is increasing, 
but no ex|K>rt trade is at present possible, the mines ]»eing 
situated too fur from the soa-hoard. The iiumber of men cm- 
ployed in coal-mining is 150, and the output about 46,000 tons 
per annum. 

Manufactures are on a vciy smiilJ scale, the number of estab- 
lisliim Ills being about 2G0, and the hands employed 3800. 

After being much neglected, agriculture received renewed atten* 
tion in 1890, tbo area of land under wheat being increased fiom 
32,152 acres in 1890 to 61,825 acres in 1901, and a , 
under oats from 20,740 acres to 45,073 acres, the “ ’ 

total area hein" advanced from 167,376 acres to 
224,352 acres. The area under crop, at intervals df#ten years, 
was ns follows: 1861, 163,385 acres; 1871, 155.046 acres; 1887, 
148,494 acres; 1891, 168,121 acres; and 1901, 224,352 acies. 
AVheat is the princijuil crojs and the yield is larger per acre nnd 
less variable than tliat of the Australian state.s: for the 1ej> yeois 
ending with 1901 the average yield was 18*9 bushels j)er aci e, rang- 
ing between 35 bushels in 1894 and 27 bushels in 1899. The out 
crop is also much above the Australian avcrngi*, and during tlie 
tejij ywirs ending 1901 ]bho yield ranged between 22 bushels in 1897 
and 38 bushels in 1899. Tasniajiia is renowned foy its fruit crop, 
and now that this fruit has found an opening in the British 
market, jeiie.wod iitteiition is being dirwjted to the industiy. In 

1901 there were 7888 acres of apples, 1053 acres of pcam, 766 acres 
of aprii:ots, 826 acres of plunis, 581 nen-s of chenTe.s, 364 acres of, 
peaches, 1755 acres of strawtierries, gooselsTries, and raspbevriefi. 
and 979 acres of curi'Ants. The crop for the same year includfid 
5.51,251 biishcls of apples, 59,480 bushels of jiears, and nearly 
60,000 buslH'ls of other fniit. Tasmania finds its best Jiiarkcts 
for frnils in New South Wales and in Great Brilain. The total 
value* of the. produce of Tasmanian farms now exceeijs £1,0*20,000,- 
wliiiih is equivalent to £4 11s* Rcr acre cultivalM and £5 JSs. 
per inhabitant. The areas devoted to the principal descriptions 
ofc msj. in 1901 were: — 
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Acves. J 


Acies. • j 

Wheal 

51,825 :i 

I’oUtoes . . . 

'2.*;, 068 J i 

Biirley 

4,502 1' 

Oi as.s fnr seed . 

2,302 1 1 

Outs 

15,073 I’ 

Ilay . . . . : 

61,541 1 

Pi’ds 

9,824 : 

Green ern|H . . j 

.3.719 i 

'rmni[is . 

4,743 ! 

_ _ j 

(iardriiH uiid nrchiuds 

13.001 j ! 

_ 1 


Tasuuiniii bljows a doclinc* in y<‘t, fh.- slato is 

sin'^ularly well jnlaptc<l lor uinl ils"hiu<l t1«n-ks art* 

/ Stock Jviiovvn iiinl annually rlrawn upon to iinpr.»v»‘ tlio 

^ • l>reo<l ni tho ollitT sIkIl-^. Ts'or i)avr tin- Inaiirlu-M 

ol* tilt* luatoral industry shown iniR-h i‘.\pandon, us tin* loilttwhiif 
tabl'/ will show : — 


j Year 

Sheep. 

' Uorued Cattle, 

U<ira*-«. 

Sttiiie. 

1S61 

1,714,498 

87,114 i 

22.118 

, -10,841 

1S71 

, 1,305.189 

101.510 

23,0.51 

! 52,863 

1S.81 

• 1,817,179 

1 130,526 i 

25,607 

49.660 

1891 

1 L 662, 801 

1 167,666 . 

{31,262 

73. ,520 

J901 

l,6h3,9.56 

j 165,;d6 . 

31,607 

, 68,291 


Commerce, 


Tin? shi[»i>inf' inoiaasod consitU-rably during' llio it-n yrurs nre- 
Cftlin;' luoo ; in ISSS tha tonnage imvurds was 385,firio, and in 
1 ‘JOO, fil 9ti:>. Uohurl is now n plue*' <1}’ call for several 
of tho lMUo])i‘i# slojiinsliip lines, and tin* state is 
heoDining ineroasingly popular .as a .suninnir resort l^r the residents 
of AI**ll)ou) in‘ and S\dney. Thu growth of the .ship[>irjg trade will 
be seen in 1 he following table, A\liieli also gi^(s Inn iniports ainl 
e.xjvjrts at ton-yi'urly intervals ; it i.s not noeessary to give tlie 
tonnage of sliipping leaving, wliieli is pmeiicully the .same as that 
entei jiig :■ - 


sums iiK'lnde tolcgj*aph and telephone bu^iA'ess^ 
iru‘.ssiiges sent nuinbiired ;^.70,22f». Xbo tel-cplnine 
rapidly extended, and at the beginning of 11941 
were being worked. . J 

There are four lianks of issue, of wdikiH' two’ Wft. hi 
tions; their united assets ainouided in Jqno lU&l' j 
junl their liabilitiis to The iiOtc^eiV^.’ 

cnlation was ^ir»J,340, and the deposits £3,|17B,"S4tf, 
of whieh sCl, Toth 292 bore intei'est. The. coin roservol 
money amount d to JL:57r,5S9. Post office and tnisW«i 
banks are working aide by side. Sums of one sliUltng ( 
wards may bo ^lejKwiteil, 'and interest is allowt^d on suni 
£150 at the rale of 3 in'r ei*nt. ,]ier anuuin. The followlfl 
slniws the ]>rogress*of the savings banka since 1S73, the WuJ 
aceuuiits open at Hobar t and Launceiston Indug almost the saM 


Year. 

1S71 

IK.Sl 

I8in 

1901 


Depositors. 




8, .500 
11,728 
20,916 
•12,509 


£217,4 iO 
309,278 
554,417 
l,0r)9,09S 


1 

Year 1 

Shi) 'pin? 
enti'ml 

bupMitu. 

Kvporta. 


— 

-- — ' . 



T«u.s. 

i 

C 

1^61 ; 

113.610 ' 

9..I,.517 

90,^*, 103 

1^71 ' 

10 7, •>71 

7;^o^7 

710,638 

Iss] ' 

192 021 

i.m.ili 1 

1 555.576 

: 

.M 1,706 

2.n..|,9ti4 1 

1,110,818 

I9(m • 

<11. ‘•.<.'63 . 

2 (173,657 ' 

2,610,61 7 


* AuTiionrriEs. — .1. Hoswivk. Daily Life oyv>i Oriyuh of the 
7''aitfnamaiiit. Londim, ls70. — J. Fic.nton. Jlisiiyi'y of 7Vm- 
lihtnia. Holviit. 18S4.— Sir Dalton Hookeu. \.hi the 

Flora of Australia: its (irifjin^ AJinilitSy ami iJistrihiHiom. An 
] ntrtMiw'tory Fasay fo the Flora of 7'asntnnia. London, 1859, — H. 
M. Johnston, /fanrilmi/c of 'rasmania ; a Systematic Acc^lut vf 
I the Cieology of 7\t^uian.ia. — T. C. Jif.sT. Tnsmaaiana ^ a De- 
i srriptioii of the Island and Its Jicsourees. Launceston, 1870.— 
1 J. L. ('lErr.viir> Kiievft. NoU^sonthe Faunaof 7\ismimia. Sydiiev, 

I 1868.— (lEr'itOF. Thomas lu.oYi). Thirl yd liree yr^rs hi Taimviua 
avd Victoria. FiOndon, 1862.— Mrs Louisa Anne MEUErnrH, 
My Honir in 7\istraaia ; or, Aine Vrars in A untcalia. Kew Vmk, 
1853, 7'asinu'nifin Fronds and Fors-'-Fcathnred, Furred, and 
FiiinM. Hobiul, I 1 S 8 L'- Royal {Society f»f Tsi.sinunia, Papers and 
Pi'oeeedingy. Ifobart. -r FI. Lino Rotm and M. E. Putlek. 77ie 
Ahurijvtm of Tohwnnai. Glided, Halifax, 1899. 

A. c.) 


'J’-’ismania do(s u laige liadr vilh' N'ir.tniia, Ibe imports in 1000 
b«‘ii)g valued at £!‘0.s.7*J2, nnd the exports at 4.1^8, 913; uitb (beat 
Prit.iin the trade was, imporls, .4628, 1)63, a lul exports. XfihS,600. 
and uitii N“\\ South Wiihs, im]'ort.s, .t‘’^137,6^2, .and oxpoii.s, 
*^613,101. A eoMsidfiabbi poiliou of the goo%Js from both Xew 
and Vh lonir**re of llrittsb oiigin. The piineij.‘\l 
XV09; aiitp.Aioir values, were : fj iiit. pre.sened and gie« ji, 
'■£279,9SS; oats, X39,901 ; ]M>la1oo.s, £103.223; bop'», £19,870; 
bide.i, L*:7,911 ; x\ no), .£261,211 : bark, £2tVl6.5 ; timber, £*12,213; 
ailvi'i ore, £2.‘i*J,080 ; oop]>or, jlOOI.OOO ; tin, £270,998; and sheep, 1 
£51,092 i)u])oi1s represent. £12 and the exports tin 2h. 1 

per inhabit.uit. 'rin; chief jxuts of the colony an* Hobart, • 

in 1900, £776,91.'^, and exynuTs, .t'755.470; I .lumcesbxj^ imports. * 
£.808.326, aii'l c\]M»rts, £707,053 ; and Stialnin, imports, £287,995, 1 
and ‘“xporls, £st)S/ja9. ' ^ | 

Tho railways oyaui for tiallie in 1900 bad a b-ngtli' of 59 1 inilo'^, I 
of whieb 439 '^^^•re (lovefiimont linc.s ; there uere also IS miles in I 
course of cmislruetiou, making lire lnt;rl mileage ot tire ! 
Railways, gy-jy,. Yhe, ju'ogn^ys of railway corislrmetjiorr will , 

F)e seen fr4»ni the, ^following tigur es : op‘ U for traffic, 1871, 15 J 


j Taste. Soo PiiYSTOborty !<j:nci<x} Srnm. 

' TSita. (ToTiis), ii iimrkottowu of JHn\g.iry, r>7 miles 
j west of Hndapest. Near tiro town is a roinantio lake, ou 
'■ lire shore f>f wbieli stands the t)M castle of tho Counts 
I Esztcrlul/.y, with a rich pitdurc galk*ry and other culleo- 
, tions, ami a jiark of 1 10 hottarcs, iiuich frerjucrited by tho 
j citizen.s of JJndapost. ropiilatiou (JMOl), 0925; (1901), 

; 7220, 

I Tatar Baaardjik, or Tatar J*AZAitD.rTK, <*hief 
tr>wn of a dof»arlinent in eastern Unmelia, "Bulgaria, 
on the Upper Miirilzii, ami on th»> Sofia-C(wistantinoplc 
railway, 7 F miles E.S.K.^ of rSolia and ‘23 miles W. of ^ 
Vhilipjropolia. {Situated at the junction of several roadS| 
it began to acquire imprortunce in ihu 15th century, when, 
it was knowii as the .small Tatarea Markt, and also as 
Pazar of the “Markt,” Occnjrying a low situation, it is 
rather subject to tiomling in ■winter. The railway station 

‘ ■ V . .1 


mile,- ; 1,8.81, 168 mill's ; 1891, 425 mibjs ; and 1900, 591 miles. . opposite side of the river is reached by a wc 


e\])cird 

£3,659,069, anil tho gross earnings in th.it year’ £202.959, and the 
working oxpoua*js £160,487, .leaving £42, 172 .as the net earnings. 
This last-mentioned sum ii equal to 1*16 percent, on tlie capital 
expendilure ; aUd as the average intere.xt upon outstanding loans is 
3*73 per cent., 4111? railways arc c.arned on a-t a loss of 2'.57 percent. 
On tne other hand, the private railwfiys f-hi>w c.\‘cellent returns ; 
the Kiuu Bay aud Mount BiiScholf line, 98' miles in length, ct»ii- 
atiTicted at a cost of £396,796, rmun^ in 1900 aliout 3 percent.,' 
and the Mount I^eU Company’s railxvay, 22 miles long, costing 
£220,833, I’ctumecl oyer 8 per < ent. 

The roods maintained by the road trusts nnd l>oards of the 
colony extend over 6368 miles, of wliich 29S7 raiks were nnw;- 
adauiizcd ; tho annual expenditure thereon is over £25,000. 

'Diere were 371 jiost offices and receiving offices in 1900, 
there u'cre also 322 telegraphic station.^. Tho postal ojlii 
D * «*unbei'od $28, and 317,000 post cauls, 10, 

letters. 1,900.000 packets, and 6.637,000 nc^ 

^ P"** were jeceix^cd and despilclu'd. The 
amounted * B364, and the e.xiK;nditurer vto 


important centre of tho rico trade, whiidi haft mue 
croaseil, and it has 'd.so 8onie trade in cocoons, T 
tiou (ltt92), lG,3d3, * Though originally almost 
Turkish, the inhabitants are now uwily Biijg 
Turks uniidxH'ing Icss^than one*t&Qth. 

Tate, Sir Henry, 

merchant atnl founder 
Art, was^ iorn at .f 
father, a Minister . 
in Liverpool. 




TAT I AN— TAUNTON 


.ie Livorpocil University Uollngc, foiunlnil in 
a larger sum tu tin* Liverpool hospitals. | 
,n ho camo to l^oiuloii. In* prcsenti'd lour free | 
•arios to the pnrisli of LamhcUi. His interest 
Itie \vith later years. He uas at first merely 
hltyer of picturejt. for ^v]li<•l) he hiiilt a large 
'gallery in his liouse at St re. it ham. He also 

nd of many painters and nthc'rs interested in art, 
ery year he invited them to a large dinner-parly 
fore the <>pe 4 iing of the Loyal Aeademy exhibition. 
Jly hia gallery caiiKi U) eonlain one «)f the he«st 
j la^lleetioiw of modern ]»h‘tures in England, and the 
naturally began to eonsider what should bo tlone 
UtT.*''* it after bus death. It had always been his intention 
h>avo it to tlie natum, h\it in the way of carrying out 
this generous desire there stood several ol»shteles. The 
National O-allofy could not ha\e a<*ee,[»tL<l more than ii 
sehieiioii from Tate’s pictures, which were not all u[) U* 
tho'"i!ta»idard of Trafalgar Square ; and (aou when ho 
othTUd* to build a new gallery for them, it was found 
difficult to £!ccrire a suitable site. What Tate offered 
was to sjK'.nd .£ 80,000 U])om a Imilding if tlie (hivi'in- 
ment would ; provide the ground. Tins j^rojvo.'^al was 
ftnulos^io GnseheU, while ho W'as ('lianeellor of tin* 
S&chwpicr, through the good othccs f»f ^Ir Humphry 
-.AVard, J>ut it was md until Sir William Harcourt had 
flcueceeded to- tho ( ‘liancelfTn’ship in 1802 that M’ate’s 
Adler ivas' finally aveepUd. One [»().s.^iblo site at Llack 
friars wah )‘efus»jd )»y tlie (.’ity Cin-iioration : an<‘t]ier at 
South Kensington was found to be already ;dl<»tted to tin* 
fiiUrfo (College and ^rusiuun of Seieiieo. However, thi? 
fJCMUolitioa of MillboJilv Vrison left a large phA ol groUiid 
Vacant upon the Embanknieut at tho Middlesex end ol 
.VauxhairBridge,,and this Sjiv William .ttatro’ a t pr« m ,*;«*d 
to Mr on condition tliat tISjitrol of tin* new 

building sluuild bo pla<*ed in tin? Jiauds nf the Trusters f»f 
the National Gallery, of whom Mr liim-^elf w.i.s one 
at tho time. The tolai sum s]iehlL-.npon eonatmetion was 
much more than £ 80,000 ; in 1 ‘aet, it saul U> ap}»ro;n h 
a figure twice as large. 'Die galh'iw was ope.ned b\ the 
Prin’oe of AValas on ’ 2 1 st July 1807 , and a 1 irge>idviiti<*e. 1 <> 
it was cpmplef'ed just bel’orii tho donor flied. ’ H’.etuitained 
sixty liv'e pi<?tures prcscnUul by him ; n^^arly alhflfe Kngli.di 
' piet;uro.s from the N.atlonal Gallery painted within the 
'preA’ioUs eighty yiars ; the jm tures ].nrehasetl by the 
'■'Uoyal Academy under the Chan trey Bequest, v.liit-h luid 
previou.dy. hung in Jdlouth Kenslngto!i Museum ; and 
.„,seveuteen largo works given to tlie nation;, by Mr G. E, 

^ Watts, lb A. Mr Tate w*as creub-d a baronet in tlie. a ear 

after tho Tate Gallery, as it bei\une the custom to call it 
in order to avoid confusion between it and tjie Nalion.d 
Gallery, haVl Wm Opeiicd. _ lie tlied at SUvatham mi 
. 5 tU l)ocoinl.HH‘ 1899 . 


i as we learn fnmi the jntrodnetion ainl colophon to tho 
Ihwgiau MS., wiifi a version made by Jbn at-Tayyib 
(ilied ji Nestorian monk wlio \\a.s seeiotary to 

Islias I., jiiitriarch of Nusihis, from a Syriac MS. of the 
Diatessanm which was in the. luindwriting of one Tlni'Ali, 
who appears to have flourished rnr. a.tj. 900. Each of 
the MSS. states, either in the int rod ue lion or tlie colophon,^ 
lliat what it contuiins is the Diate.ssaron eompilt‘d from tho 
four fhispels by Tatianus (Borg. MS., colo]>h. 7\iifi<nnis) \ 
in each c,ase, iiowever, the sliows signs of many 

;irer(*lioi!.s, whi(‘li aj>pear U> be draw’Ji from the rinlinary 
text of the [ArahieJ gos]n*ls. 

\V\; have therefore at the prc.sent time three main slrcjunK 
of eviili-ncc for the .si iidy of the I)iate^.s^lron of 1'alian, viz., 
tho AralJc version from the Syriac; tJie Armenian \ersion 
of Kphraem's go.'.pel commentary in Syriac, whiHi has 
the J>iatessarou for its ha.ds ; and tin! socalhal < ‘ndex 
Eulden.ds (editorl by Ernestus Ihiiike in ls08), in which 
1 iho tiixl of tho Vulgale has boon inirodiici*d int'» an 
! arrangement of tin*. Gospel narrative*, which is that of the 
; I )i.it«*ssaron. It is iqKni tlieise, in the main, fhat tlni 
; study of th(‘ Avork must be bajfied ; unless, ind< vd, a S,\riac 
I or (fre«k text should be. discoA’i^'d. The whole matter 
I Is si ill under study, ’but the <.)[)inion ot sehu1;irs ^eem.s 
I tube in hivuiir of a Ssiim*. rather than a, fbx'ck nrigirnd 
■ for the work. ft has been .snggc.stcd l)\ .Mr Lendcl 
I Harri-^, Avith no litilc plan.-sibllity, th.at the 1 lialessaron 
shows .-IgU.-* of being based in pari U]*on one nr iri(»n* 
a!re -dy I'xistJing compilations. Gn the ot|»c‘‘. hand, U 
'char thab'it dcpemls ullimatclv ntx^vu Hie hmi (lo-pel.s 
I ii'' w'** know lliem, and no otlioU'- ; .ii»d llje.’c - i.dly 

in ihejr present foj'im^ in'*hiding, Iwr evamna*. the n 
I (baling verses of St Mail:, As to tlie historv ol' the 
.<ao)»». i!v(.p\ it is '^ll!nm•‘<l up tollow-; by Mr 

Hope . HogCi “•]{ \\<,i|li{ Seem tha^ il i o'lilc c.ii-|y 
stage the Diaie^saroo -.s very AviUel\ if not iiniNci-Nally 
uad in llm Syriac china and comim'Med on by 
’ scliolavfs as til-' Gospt'l , ih^it time it tell umlei- tJie 
' (ondemnation of 'tJuine at. of Ha* Ghnieji h-.idf-rs 

. I ^rhcodi)rct, liabbida], w^io inaijp violent ell’oiTji to I'Upiui'ss 
jit; ilial il cr>iilir not by sn}»]a.. .^,A• tliat a enm ‘‘irv 
! (»n it Av.iH (perhaps in the o‘i; ceTitiu*y; iivmdateii into 
j Aimmian ; ttial it was ^till di.seussed by cf«niinent.iio]s, 

' and ncAv Sviiac MSS. of it made in the 9ih ’-ehtury, 

; ami thought worth tho labour of n'prnduction in Arable 
I in tlie beginning c*f the llth c<*ntnry ; that MSS. of th«» 
I Arim*ni. 3 n volu!lJ»^ continued to bo made down to the 
■; very cukI of the I2lh f(!ntu7‘y, and of the Arabic A'ditiou 
I down to the j4th century; but that this long life Avas 
’ St cured at the expense (J a more or less rapid a.^siiriiUlion 
j of tho text to that of the great Syri.ic Bibli:, which from 
; tlu* Itli century onwards liecame more, anil more ex- 
: elu.- 5 iv(*ly used the IVslnUa.’^ 


^ ' ’ ! Ai I nmii'i ji>. A. Ciasi a. 7 \iU(nu n'tr/nff'lio^ih/!. 

itfan, Diatesftaron of. — Since the ,il»pe.ir- \ Ponu*. IS.s.s.- il. W. Ilon-O. of Tatian-^ 

.. -i Ml .1 • .I • it . f 1 'I' ....1 iti . .1 . A'/.i..... / '/. oaim-i/ti.rkl 


f the article ou Tatiiin in the ninth edition ol | m 1 . and 1 . Clark a /i/zZ-jA < /// es^aa /w/^o/r/z. r 

pI- /eol vrin n Kli f \ fin ‘\i-diir version of Hi#' | volmiii*. Kdinhiugh, JSI)7. - .1. T^':..lYN TLt.S. ih^ Kurhcsl 
ivL {\Ol xxm, p, .) an Aiabic Acision ol Uu i rf,n.< IMinburgli, usp.p Zaun. Brsclmwm zor 

UTou has been published at Home by Agostmo ovv/oW/Zr (Zrs Knmmi.W. ..KrlSw*n. ISni. ■ 

two together with a I jatin translation ; ,\, Kknoei. Hvkkis. 7 '///* PlaUssaroo. of ToJUm, Loiulon, lh» 0 ; 

‘g ^‘^''VAVjtrd.s rendered English by Ham »uid Frr , vf the Cotmuevinnj of E[>ltr, Stir, coii^e 


r.inrou has been publisheAl al' Home by Agostiuo 
two together with a Ijatin translation ; 

rendered Engl i.*'h byJ. Ham 


* bv iro]ie W. Hogg. Of the tAVo > 
-* Vatican librai'A', is of about 1 


(w. CO.) 


Vatican library, is ot about T^trafUred (Gorman’, St^hmfr/c«), a famous spa and 
ught from the Kist in s^xinner resort of Hungary, in the Tntra Mountains^'SiK^ 
istence. had long been i aUwe sea -le.Acl, in the midst of Avild, romantic sc9||iafl^ 
•I been examined in j the first house Ava.s built here in 1797, 

kfusenm, liiunc into repute aUmt 187,0. 

(fSb by a * '^hiunt large establislmichts and aiivcEah^m*/ 

AU.ieAAhatli„ ,j,nMoTc. ‘ • 1 'i 

•urer ) a tmpuoi|w>and 

' J&)mersetshire, EnCTMS 








